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Abstract

Background: Poly(ADP-ribose) polymerase (PARP) inhibitors have been established as
a first-line maintenance therapy in advanced epithelial ovarian cancer (EOC) follow-
ing platinum-based chemotherapy. While phase III trials have demonstrated significant
progression-free survival (PFS) benefits with olaparib and niraparib, real-world data remain
limited. Methods: This retrospective, multicenter real-world study included 179 patients
with newly diagnosed epithelial ovarian treated with first-line maintenance olaparib or
niraparib across 33 centers in Türkiye between January 2014 and March 2025. Clinical,
pathological, and molecular data—including BRCA (Breast Cancer Susceptibility Gene)
mutation status, origin, and variant classification—was collected. The primary endpoint
was PFS, and secondary endpoints included overall survival (OS) and safety. Survival out-
comes were analyzed using Kaplan–Meier methods. Results: Of 179 patients, 110 received
olaparib and 69 received niraparib. BRCA mutations were present in 88.3% of patients,
while 11.7% had unknown HRD status. Median follow-up was 16.5 months, and median
PFS was not reached. Estimated PFS rates for the overall cohort were 91.0% at 6 months,
83.0% at 12 months, and 64.0% at 24 months. In the olaparib cohort, BRCA-mutant patients
demonstrated PFS rates of 89%, 78%, 73%, and 64% at 6, 12, 18, and 24 months, respectively.
In the niraparib cohort, corresponding PFS rates among BRCA-mutant patients were 87% at
6 months and 75% at 12 months. Patients harboring pathogenic BRCA variants experienced
longer PFS compared with those with likely pathogenic variants. Any-grade adverse events
occurred in 73.7% of patients, and grade 3–4 events in 29.6%, with hematologic toxicities
predominating. Dose interruptions were more frequent with niraparib, while treatment
discontinuation rates were low in both groups. No cases of myelodysplastic syndrome
or acute myeloid leukemia were observed. Conclusions: In this large multicenter real-
world cohort, first-line maintenance therapy with olaparib and niraparib provided durable
PFS benefit in patients with advanced EOC, particularly among those with pathogenic
BRCA mutations, confirming their effectiveness and manageable safety profiles in routine
clinical practice.
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1. Introduction
Ovarian cancer (OC) remains a significant global health challenge and consistently

ranks among the leading causes of gynecological cancer-related mortality [1–4]. Accord-
ing to GLOBOCAN 2022, there were 324,603 newly diagnosed cases of ovarian cancer
worldwide in that year, with 206,956 deaths attributed to the disease in the same year [5].

In epithelial ovarian cancers, 37% of patients are diagnosed at stage III and 28% at
stage IV, indicating that the majority present with advanced disease [6]. A major concern
associated with advanced OC is its high recurrence rate, which can reach up to 80%, with
approximately 70% of patients with stage III–IV high-grade ovarian cancer experiencing
relapse within three years [7,8]. Both the advanced stage at diagnosis for most patients
and the high recurrence rate, even after optimal surgery and adjuvant chemotherapy,
highlight the need for novel strategies to improve outcomes. The standard-of-care first-line
treatment for newly diagnosed advanced epithelial ovarian cancer [EOC] typically involves
cytoreductive surgery combined with platinum-based chemotherapy [7–12].

Following this initial treatment, maintenance therapy has emerged as an increasingly
standard approach to reduce recurrence or relapse rates [9,10,13–18]. Among the most
impactful advances in this setting are poly(ADP-ribose) polymerase (PARP) inhibitors,
such as niraparib and olaparib, which have demonstrated significant efficacy in prolonging
progression-free survival (PFS) in patients responding to platinum-based chemotherapy.
PARP inhibitors exert their antitumor effects by exploiting defects in homologous recom-
bination repair (HRR), triggering synthetic lethality and selectively driving tumor cell
death, thereby significantly enhancing treatment efficacy. Key randomized controlled trials
(RCTs), including SOLO-1, PRIMA, PRIME, PAOLA-1, and ATHENA-MONO, have firmly
established the clinical benefit of PARP inhibitor maintenance therapy [9,10,13–23].

Pivotal randomized controlled trials were conducted in carefully selected and rela-
tively homogeneous patient populations under controlled conditions, with strict eligibility
criteria and predefined treatment protocols. Although these trials established the clinical
efficacy of PARP inhibitors, their findings may not fully reflect outcomes in routine clinical
practice, where patient populations are more heterogeneous with respect to molecular
characteristics, comorbidities, performance status, and treatment patterns. Consequently,
real-world data are essential to better characterize the effectiveness and safety of PARP
inhibitors outside the controlled trial setting.

Despite the increasing use of first-line maintenance PARP inhibitors, large multicenter
real-world data remain limited, particularly in middle-income countries. In Türkiye, the
effectiveness and safety of first-line maintenance olaparib and niraparib in advanced
ovarian cancer have not been evaluated in a nationwide cohort.

To address this gap, we conducted a nationwide multicenter retrospective study to
evaluate progression-free survival outcomes and the impact of BRCA mutation status in
patients receiving first-line maintenance olaparib or niraparib.

2. Materials and Methods
This retrospective, multicenter cohort study included patients from 33 institutions across

Türkiye who initiated first-line maintenance therapy with either olaparib or niraparib between
1 January 2014 and 1 March 2025. Survival outcomes were analyzed as of the predefined data
cutoff date of 1 March 2025. Patients who experienced disease progression or death before
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this date were recorded as events, while those alive without progression were administra-
tively censored at the cutoff date. Eligible patients had epithelial ovarian, fallopian tube, or
primary peritoneal cancer and underwent either primary cytoreductive surgery or interval
debulking following neoadjuvant chemotherapy. Additionally, patients who did not undergo
cytoreductive surgery due to medical contraindications or patient preference but received
first-line platinum-based chemotherapy followed by PARP inhibitor maintenance were also
included. Patients with missing essential clinical data were excluded.

Clinical, demographic, and pathological data, including BRCA mutation status (germline
or somatic), were retrospectively retrieved from institutional medical records. The absence
of molecular testing in a subset of patients reflected earlier treatment periods during which
comprehensive molecular profiling was not yet part of routine clinical practice.

Tumor assessments were performed at baseline and every 12 weeks thereafter using
contrast-enhanced computed tomography (CT) or magnetic resonance imaging (MRI).
Radiologic responses were assessed by local radiologists, and all determinations of disease
progression were confirmed by a central review panel. Central review was performed by
experienced radiologists blinded to treatment allocation.

The primary endpoint was progression-free survival (PFS), defined as the interval
from completion of platinum-based chemotherapy to the first documentation of radiologic
progression, death from any cause, or last follow-up. The secondary endpoint was overall
survival (OS), defined as the time from initiation of PARP inhibitor maintenance therapy
to death from any cause. Maintenance therapy was continued until radiologic or clinical
disease progression. In accordance with guideline recommendations, the planned duration
of maintenance therapy was 2 years for olaparib and 3 years for niraparib.

Adverse events were assessed and graded according to the Common Terminology
Criteria for Adverse Events (CTCAEs), version 5.0. Dose modifications, temporary interrup-
tions, permanent discontinuations, and laboratory parameters were recorded to evaluate
treatment-related toxicity.

All statistical analyses were conducted using IBM SPSS Statistics for Windows, ver-
sion 25.0. The distribution of variables was assessed using the Kolmogorov–Smirnov and
Shapiro–Wilk tests. Normally distributed variables were compared between the olaparib
and niraparib groups using Student’s t-test, whereas non-normally distributed variables
were analyzed using the Mann–Whitney U test. Categorical variables were summarized as
frequencies and percentages, and comparisons were performed using Pearson’s chi-square
test or Fisher’s exact test, as appropriate. A two-tailed p-value < 0.05 was considered
statistically significant.

Comparative analyses evaluated potential differences in clinical and demographic charac-
teristics, including age (continuous and categorized as <65 vs. ≥65 years), ECOG performance
status (0–1 vs. ≥2), body mass index (BMI; <25 vs. ≥25 kg/m2), histologic subtype (serous vs.
other), disease stage at diagnosis (early stage, stage III, or stage IV), and disease status at the
initiation of PARP inhibitor therapy (non-metastatic vs. metastatic). Molecular characteristics—
including BRCA mutation status, mutation origin (somatic vs. germline), BRCA mutation
subtype (BRCA1, BRCA2, or BRCA1+2), and variant classification (pathogenic vs. likely
pathogenic)—were also compared between treatment groups.

Treatment-related variables included the type of perioperative chemotherapy (adjuvant
vs. neoadjuvant), extent of cytoreductive surgery (maximal, optimal, or suboptimal), and
serum CA-125 levels measured immediately prior to maintenance therapy, analyzed both as
continuous variables and dichotomized at the 35 U/mL threshold. Dose reductions, temporary
interruptions, and permanent discontinuations were compared between treatment groups.

The duration of follow-up was estimated using the reverse Kaplan–Meier method. For
progression-free survival, events were defined as radiologic/clinical disease progression or
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death from any cause, whichever occurred first. For overall survival, the event was death
from any cause. Patients without an event were censored at the date of last contact, with
1 March 2025 defined as the administrative censoring date.

A Cox proportional hazards model was applied to explore factors associated with PFS.
Variables with p < 0.2 in univariate analysis and those considered clinically relevant based
on prior literature were included in the multivariate model.

Generative artificial intelligence tools were not used in the design, data collection, anal-
ysis, or interpretation of the study. During the preparation of the manuscript, ChatGPT
(OpenAI, version 5.2) was used solely for language editing, grammar correction, and improve-
ment of clarity. All generated content was carefully reviewed and edited by the authors, who
take full responsibility for the integrity, accuracy, and final content of the manuscript.

The multicenter study protocol was reviewed and approved by the institutional Ethics
Committee of the coordinating center on 4 March 2025 (Approval No: 2025/06-54). In
addition, multicenter ethical approval was obtained in accordance with national regulations,
and institutional permissions were secured from all participating centers. The study involved
retrospective review of archived medical records. Given the retrospective design and the use
of fully anonymized data, individual informed consent was not required in accordance with
institutional regulations. The study was conducted in accordance with the principles of the
Declaration of Helsinki.

The data supporting the findings of this study are not publicly available due to
ethical and privacy restrictions related to patient confidentiality but are available from the
corresponding author upon reasonable request.

3. Results
3.1. Baseline Clinical and Molecular Characteristics

A total of 179 patients with newly diagnosed epithelial ovarian cancer were retrospec-
tively identified across 33 centers in Turkey (see Supplementary Table S1). The median age at
initiation of PARP inhibitor therapy was 56.1 years (IQR 48.4–62.8), with 30 patients (16.8%)
aged ≥65 years. The cohort’s median body mass index was 26.6 kg/m2 (IQR 23.9–29.8), and
115 patients (64.2%) had a BMI >24 kg/m2 at treatment initiation. At baseline, 122 patients
(68.2%) presented with FIGO stage III disease and 57 (31.8%) with stage IV disease.

Of the 179 patients, 158 (88.3%) harbored BRCA mutations, while HRD status was
unknown in 21 patients (11.7%), largely due to limited access to comprehensive HRD
testing during earlier treatment periods. Germline or somatic BRCA origin was available
for 133 patients (74.3%); among these, 59 (44.4%) had somatic and 74 (55.6%) had germline
mutations. Of the 163 patients who underwent cytoreductive surgery, 115 (70.6%) achieved
optimal cytoreduction. The best overall response to first-line platinum-based chemotherapy
prior to PARP inhibitor maintenance was complete response in 110 patients (61.5%) and
partial response in 69 patients (38.5%).

Having characterized the overall cohort, we next compared baseline clinical and
molecular features between the olaparib and niraparib treatment groups.

3.2. Comparison of Baseline Characteristics Between Treatment Cohorts

There were no significant differences between the olaparib and niraparib cohorts
in terms of the patients’ baseline clinical characteristics, including age at diagnosis, age
category (<65 vs. ≥65 years), ECOG performance status, body mass index classification,
FIGO stage at PARP inhibitor initiation, receipt of neoadjuvant chemotherapy, extent of
cytoreductive surgery, histologic subtype, response to first-line chemotherapy, duration
of maintenance therapy, or pre-treatment CA-125 levels, whether analyzed as continuous
variables or using the 35 U/mL cutoff (Table 1).
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Table 1. Baseline clinical and molecular characteristics.

Clinical Characteristics Olaparib (n = 110) Niraparib (n = 69) p-Value

Age (mean ± SD). Years 55.4 ± 10.3 56.1 ± 9.8 0.62
<64 (n. %) 89 (80.9%) 60 (87%) 0.31
≥65 (n. %) 21 (19.1%) 9 (13%)

ECOG performance status (n%) 0.35
0 59 (53.6%) 42 (60.9%)
1–2 51 (46.4%) 27 (39.1%)

BMI 0.13
Normal <25 44 (40%) 20 (29%)
Overweight 66 (60%) 49 (71%)

Stage at PARPi initiation 0.19
Stage 3 79 (71.8%) 43 (62.3%)
Stage 4 31 (28.2%) 26 (37.7%)

HRD status (n%) 0.81
Deficient 97 (88.2%) 62 (89.9%)
Unknown 13 (11.8%) 7 (10.1%)

BRCA gene (n%) 0.96
Mutant 97 (88.2%) 61 (88.4%)
Unknown 13 (11.8%) 8 (11.6%)

Mutation origin (n%)
Somatic 38 (45.2%) 25 (47.2%) 0.82
Germline 51 (60.7%) 32 (60.4%) 0.96

BRCA mutation subtype (n. %) 0.69
BRCA 1 59 (62.8%) 32 (60.4%)
BRCA 1/2 8 (8.5%) 3 (5.7%)
BRCA 2 27 (28.7%) 18 (34.0%)

BRCA Variant Classification 0.014
Pathogenic 60 (76.9%) 45 (93.8%)
Likely Pathogenic 18 (23.1%) 3 (6.3%)

Primary treatment 0.08
Adjuvant 60 (54.5%) 26 (37.7%)
Neoadjuvant 41 (37.3%) 36 (52.2%)
Non-operative 9 (8.2%) 7 (10.1%)

Surgery type 0.22
No surgery 9 (8.2%) 7 (10.1%)
Maximal 55 (50.0%) 28 (40.6%)
Optimal 22 (20.0%) 10 (14.5%)
Suboptimal 24 (21.8%) 24 (34.8%)

Response to first-line chemotherapy. 0.28
CR 71 (64.5%) 39 (56.5%)
PR 39 (35.5%) 30 (43.5%)

CA125 before CT 361 (IQR 92–1240) 759 (IQR
136–1474) 0.14

CA125 before PARPi 9.6 (IQR 6.7–17.3) 10.5 (IQR 6.9–18) 0.40

CA125 before PARPi 0.60
≤35 U/mL 94 (90.4%) 58 (87.9%)
>35 U/mL 10 (9.6%) 8 (12.1%)

Duration of PARPi. median (Q1–Q3) mo 10.17 (6.9–16.6) 10.22 (6.4–14.9) 0.46

Overall, the two treatment cohorts were well balanced with respect to baseline de-
mographic and disease-related characteristics, suggesting comparability for subsequent
survival analyses.
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Similarly, treatment allocation did not differ according to BRCA mutation status
(mutant vs. HRD status unknown), mutation origin (somatic vs. germline), or BRCA
subtype (BRCA1, BRCA2, or combined BRCA1+2).

In contrast, among the 126 patients with available BRCA variant classification, a signifi-
cant difference in variant distribution was observed between treatment cohorts (p = 0.014). In
the olaparib group, 60 patients (76.9%) harbored pathogenic variants and 18 (23.1%) had likely
pathogenic variants, whereas in the niraparib cohort, 45 patients (93.8%) carried pathogenic
variants and only three (6.3%) were classified as likely pathogenic.

Beyond baseline comparability, we also examined treatment tolerability between cohorts
(Table 2). Dose modifications occurred in 30 of 110 patients (27.3%) treated with olaparib and
in 27 of 69 patients (39.1%) treated with niraparib, with no statistically significant difference
between the two groups (p = 0.097). Discontinuations due to adverse events were infrequent
and comparable between treatment arms (2/110 (1.8%) vs. 4/69 (5.8%); p = 0.150). In contrast,
dose interruptions were significantly more common in the niraparib cohort than in the olaparib
cohort (21/69 (30.4%) vs. 17/110 (15.5%); p = 0.017).

Table 2. Treatment modifications according to PARP inhibitor type.

Adverse Events Olaparib (n = 110) Niraparib (n = 69) p-Value

Dose modification (n%) 30 (27.3%) 27 (39.1%) 0.09
Dose interruption (n%) 17 (15.5%) 21 (30.4%) 0.01
Dose discontinuation (n%) 2 (1.8%) 4 (5.8%) 0.15

3.3. Follow-Up Duration and Survival Outcomes

Following assessment of baseline characteristics and treatment patterns, we evaluated
follow-up duration and survival outcomes. As of the data cutoff on 1 March 2025, only eight
overall survival (OS) events (4.5% of 179 patients) had occurred, resulting in limited data
maturity and precluding meaningful estimation of median OS, which therefore remains
unreached. Consequently, OS outcomes could not be robustly evaluated at this time.
In addition, disease progression was observed in 39 patients (21.8%), rendering median
progression-free survival (PFS) non-estimable.

Using the reverse Kaplan–Meier method, the median follow-up duration for the entire
cohort was 16.5 months (95% CI, 15.2–17.8). Median PFS was not reached, as the Kaplan–
Meier survival curve did not cross 50% during follow-up; therefore, the 95% confidence
interval was not estimable. We noted estimated PFS rates of 91.0% at 6 months, 83.0% at
12 months, 69.0% at 18 months, 64.0% at 24 months, and 60.0% at 30 months.

3.4. First-Line Olaparib Outcomes

In the olaparib-treated cohort (n = 110), four patients died and 23 experienced disease
progression during follow-up. The median follow-up duration was 12.55 months (95% CI,
10.68–14.42). Overall, 97 patients (88.2%) harbored BRCA mutations, while HRD status
was unknown in 13 patients (11.8%).

Among BRCA-mutant patients, cumulative progression-free survival (PFS) rates were
89% at 6 months, 78% at 12 months, 73% at 18 months, and 64% at 24 months. In contrast,
patients with unknown HRD status exhibited lower PFS rates of 85% at 6 months, 34% at
12 months, and 23% at 18 months.

Germline or somatic BRCA origin was available for 84 patients (76.4%). Of these,
46 patients (54.8%) had germline mutations and 38 (45.2%) had somatic mutations. Mean
PFS was numerically longer in patients with germline mutations compared with those with
somatic mutations (35.3 vs. 22.5 months), although this difference did not reach statistical
significance (p = 0.088).
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At the initiation of PARP inhibitor therapy, 79 patients (71.8%) had stage III dis-
ease and 31 (28.2%) had stage IV disease, with no significant difference in PFS between
stages. Among the 101 patients who underwent surgery, 41 (40.6%) received neoadjuvant
chemotherapy and 60 (59.4%) underwent upfront surgery; surgical approach was not
associated with PFS.

Patients achieving a complete response (CR) after first-line platinum-based chemother-
apy demonstrated significantly longer mean PFS compared with those achieving a partial
response (PR) (31.9 vs. 22.5 months; p = 0.014). To further explore factors associated with
PFS, we performed a univariate Cox regression analysis, the results of which are presented
in Table 3.

Table 3. Regression analysis for PFS in patients receiving first-line olaparib *.

Univariate HR (95% CI) p-Value

Age (<65 vs. ≥65) 0.59 (0.17–2.09) 0.42
BMI (Normal vs. Overweight) 0.78 (0.33–1.85) 0.58
Debulking: Optimal vs. Maximal 1.02 (0.35–2.92) 0.96
Debulking: Suboptimal vs. Maximal 0.46 (0.10–1.99) 0.30
Residual disease (Y/N) 0.83 (0.29–2.31) 0.72
Stage (non-metastatic vs. metastatic) 1.20 (0.47–3.04) 0.70
NACT + Surgery (Y/N) 1.10 (0.43–2.78) 0.83
PARPi interruption (Y/N) 1.56 (0.46–5.30) 0.47
PARPi dose reduction (Y/N) 0.94 (0.38–2.31) 0.90
BRCA germline 2.10 (0.67–6.58) 0.20
BRCA somatic 2.65 (0.83–8.49) 0.10
BRCA Variant Classification 0.30 (0.09–1.02) 0.05

* Variables with a p value < 0.20 in univariate analysis were entered into the multivariate Cox regression model;
however, no variables were identified as independent predictors of progression-free survival.

3.5. First-Line Niraparib Outcomes

In the niraparib-treated cohort (n = 69), 61 patients (88.4%) harbored BRCA mutations,
while HRD status was unknown in eight patients (11.6%). During follow-up, 16 patients
experienced disease progression and 4 patients died. The median follow-up duration was
12.55 months (95% CI, 10.68–14.42).

Among BRCA-mutant patients, the estimated progression-free survival (PFS) rates
were 87% at 6 months and 75% at 12 months. In contrast, patients with unknown HRD
status demonstrated PFS rates of 82% at 6 months, which declined to 41% at 12 months.

Information on BRCA mutation origin (somatic vs. germline) was available for
49 patients; 21 (42.9%) had somatic mutations and 28 (57.1%) had germline mutations.
The mean PFS was 41.8 months in the somatic group and 36.4 months in the germline
group, with no statistically significant difference observed (p = 0.999).

At the initiation of PARP inhibitor therapy, 43 patients had stage III disease and
26 had stage IV disease. Mean PFS was significantly longer in patients with stage III disease
compared with those with stage IV disease (43.2 vs. 15.6 months; p = 0.015).

Of the 69 patients, 62 underwent cytoreductive surgery, including 26 (41.9%) who
had upfront surgery and 36 (58.1%) who received neoadjuvant chemotherapy. Patients
who underwent upfront surgery had a significantly longer mean PFS compared with those
receiving neoadjuvant chemotherapy (48.4 vs. 36.5 months; p = 0.021).

According to response to first-line platinum-based chemotherapy, 39 patients achieved
a complete response (CR) and 30 achieved a partial response (PR). Mean PFS was longer in
the CR group than in the PR group (38.1 vs. 24.2 months); however, this difference did not
reach statistical significance (p = 0.901). The results of the Cox regression analysis for PFS
in patients receiving first-line niraparib are presented in Table 4.
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Table 4. Cox regression analysis for PFS in patients receiving first-line niraparib *.

Univariate HR
(95% CI) p-Value Multivariate

HR (95% CI) p-Value

Age (<65/≥65) 0.46 (0.14–1.44) 0.18
BMI (Normal/ Overweight) 0.31 (0.07–1.38) 0.12
Debulking: Optimal/Maximal 0.60 (0.16–2.26) 0.46
Debulking: Suboptimal/Maximal 0.41 (0.04–3.54) 0.42
Residual disease (Yes/No) 0.55 (0.16–1.92) 0.35
BRCA status (Mutated/Unknown) 0.43 (0.14–1.35) 0.15
Stage (non-metastatic/metastatic) 0.30 (0.11–0.83) 0.02
NACT + Surgery (Yes/No) 0.12 (0.01–1.00) 0.05
PARPi interruption due to toxicity (Yes/No) 0.53 (0.20–1.44) 0.22
PARPi dose reduction due to toxicity (Yes/No) 0.74 (0.27–2.03) 0.56
BRCA germline 1.54 (0.40–5.92) 0.52
BRCA somatic 1.06 (0.32–3.54) 0.91
BRCA variant (pathogenic/likely) 0.09 (0.01–0.53) <0.01 0.02 (0.00–0.39) 0.01

* Variables with p < 0.20 in univariate analysis were entered into the multivariate Cox regression model. In multi-
variate analysis, BRCA variant classification remained the only independent predictor of PFS (HR 0.021, 95% CI
0.001–0.395; p = 0.010).

All other evaluated clinical and treatment-related variables—including age, BMI,
extent of debulking, residual disease, and treatment modifications due to toxicity—were
individually assessed and showed no significant association with PFS in either the olaparib-
or niraparib-treated cohorts.

Across the entire study population (n = 179), ECOG performance status ≥1 emerged
as an independent predictor of PFS and was associated with worse outcomes (HR = 0.431;
95% CI, 0.199–0.934; p = 0.033). No other evaluated covariates showed an independent
association with PFS.

Collectively, these findings suggest broadly comparable real-world effectiveness be-
tween first-line olaparib and niraparib, with specific prognostic factors differing across
treatment cohorts.

3.6. Safety and Treatment-Related Adverse Events

In addition to efficacy outcomes, safety and treatment-related adverse events were
systematically evaluated. Any-grade adverse events were reported in 132 of 179 patients
(73.7%), while grade 3–4 events occurred in 53 patients (29.6%). No secondary malignancies,
including acute myeloid leukemia or myelodysplastic syndromes, were observed during
follow-up.

In the olaparib cohort, any-grade adverse events occurred in 78 of 110 patients (70.9%),
and grade 3–4 events in 29 patients (26.4%). The most frequent grade ≥3 hematologic
adverse event was anemia (72.4%), followed by thrombocytopenia (6.9%) and neutropenia
(6.9%). Among non-hematologic toxicities, grade 3–4 fatigue was the most common (31.0%).
Dose interruption, dose reduction, and treatment discontinuation occurred in 15.5%, 27.3%,
and 1.8% of patients, respectively.

In the niraparib cohort, any-grade adverse events were reported in 54 of 69 patients
(78.3%), with grade 3–4 events occurring in 24 patients (34.8%). The most frequent hemato-
logic adverse event grade ≥3 was anemia (54.2%), followed by thrombocytopenia (29.2%)
and neutropenia (16.7%). Grade 3–4 non-hematologic adverse events were less frequent,
with nausea reported in 12.5% and fatigue in 8.3% of patients. Dose interruption was
more common in this cohort (30.4%), while dose reduction and treatment discontinuation
occurred in 39.1% and 5.8% of patients, respectively.
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4. Discussion
This nationwide multicenter study provides the first large-scale comparative real-

world analysis of first-line olaparib and niraparib maintenance therapy in advanced ovarian
cancer in Türkiye.

In our niraparib cohort, the estimated PFS rates among patients with BRCA mutations
were 87% at 6 months and 75% at 12 months. Compared with the PRIMA trial, in which
BRCA-mutant patients receiving niraparib achieved PFS rates of 98% and 77.6% at 6 and
12 months, respectively, our findings indicate comparable efficacy at one year, despite a
slightly higher rate of early progression within the first 6 months [24].

In our olaparib cohort, BRCA-mutant cases (n = 97) demonstrated cumulative PFS
rates of 89%, 78%, 73%, and 64% at 6, 12, 18, and 24 months, respectively. Compared with
the SOLO1 trial, where corresponding PFS rates were 92.3%, 88.1%, 85.0%, and 81.5%, our
results indicate comparable short-term outcomes but a modest attenuation of PFS beyond
12 months in the real-world setting [20].

In our study, patients who achieved a complete response (CR) after chemotherapy
had a significantly longer mean PFS compared with those with a partial response (PR)
(31.9 vs. 22.5 months, p = 0.014). This finding is consistent with real-world series and
supports the notion that the depth of initial response to first-line chemotherapy is an
important determinant of progression-free survival under PARP inhibitor maintenance
therapy [25–27].

In our study, no significant difference in PFS was observed between patients who
underwent upfront surgery and those who received neoadjuvant chemotherapy (NACT).
Consistently, the SOLO1 subgroup analysis demonstrated that the PFS benefit of olaparib
was maintained irrespective of prior NACT exposure, suggesting that surgical timing does
not influence the efficacy of PARP inhibition [20].

In our cohort, patients with stage III disease had a significantly longer PFS than those
with stage IV disease (43.2 vs. 15.6 months, p = 0.015). This finding aligns with the PRIMA
trial, in which the higher proportion of stage IV patients reflected a worse prognosis, and
stage IV disease was associated with shorter survival compared with stage III disease (HR
1.40 vs. 0.86] [24].

In the niraparib cohort, patients who achieved a complete response (CR) had a numer-
ically longer mean PFS compared with those who achieved a partial response (PR) (38.1 vs.
24.2 months), although this difference did not reach statistical significance (p = 0.901). Simi-
larly, in the PRIMA trial, median PFS was longer among patients with CR (16.4 months)
than among those with PR (8.3 months) [24]. A Chinese real-world analysis of PARP
inhibitors also reported a trend toward longer PFS in CR patients; however, statistical
significance was not achieved, which was attributed to immature follow-up data [28].
Taken together, these findings suggest a consistent numerical trend favoring CR, indicating
that depth of response to first-line chemotherapy may influence PFS outcomes under nira-
parib maintenance, although larger cohorts and longer follow-up are required to confirm
this association.

In the niraparib cohort, patients who underwent upfront surgery had a significantly
longer PFS compared with those who received NACT (48.4 vs. 36.5 months, p = 0.021).
By contrast, the PRIMA trial demonstrated that niraparib provided a similar PFS benefit
regardless of NACT exposure (HR 0.59 for NACT vs. HR 0.67 for no NACT), indicating
that treatment effect was independent of surgical timing. This discrepancy may be partially
explained by differences in patient selection, baseline disease burden, surgical outcomes, or
sample size limitations in our cohort [24].

Regarding safety, in the olaparib cohort, any-grade adverse events occurred in 70.9%
of patients, with grade 3–4 events observed in 26.4%. Hematologic toxicities predominated,
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particularly anemia (72.4%), followed by thrombocytopenia (6.9%) and neutropenia (6.9%),
while grade 3–4 fatigue (31.0%) was the most frequent non-hematologic adverse event. In
the SOLO1 trial, any-grade adverse events were reported in nearly all patients (98.5%),
with grade ≥3 events occurring in 39.6%, most commonly anemia (21.9%) and neutropenia
(8.5%) [20]. Despite the higher proportion of grade ≥3 anemia in our cohort, rates of
treatment discontinuation (1.8%) and dose interruption (15.5%) were lower than those
reported in SOLO1, suggesting effective toxicity management in routine clinical practice.

In the niraparib cohort, treatment-emergent adverse events were observed in 78.3% of
patients, with grade 3–4 events occurring in 34.8%. Hematologic toxicities were the most
common, including anemia (54.2%), thrombocytopenia (29.2%), and neutropenia (16.7%),
whereas severe non-hematologic adverse events were infrequent. Compared with PRIMA
(any grade 99%, grade ≥3 72.9%) and other real-world series, our cohort demonstrated
a lower overall burden of severe toxicity and a low discontinuation rate (5.8%), likely
reflecting effective dose interruption and reduction strategies [24,29].

No cases of myelodysplastic syndrome or acute myeloid leukemia were observed;
however, the follow-up duration was insufficient to exclude these rare late toxicities.

The strengths of this study include its relatively large real-world cohort and one
of the most detailed comparative evaluations of olaparib and niraparib in the first-line
maintenance setting. Unlike most previous studies, which did not analyze germline and
somatic BRCA subgroups separately, our study incorporated these distinctions along with
key clinical variables such as surgical outcomes, BMI, age, and treatment timing, providing
a more nuanced understanding of treatment response. The consistency of our results with
pivotal trials and large real-world datasets further supports the reliability and external
validity of our findings.

This study has several limitations. The relatively short median follow-up (12.95 months)
limits robust evaluation of overall survival, late toxicities, and long-term PFS patterns. The
low number of progression events and high censoring in certain subgroups may have reduced
statistical power and generalizability. The absence of independent predictors in the olaparib
cohort and the limited significant variables in the niraparib cohort likely reflect these power
constraints, and modest associations may have remained undetected. Given its multicenter
retrospective design, the study may be subject to inter-center variability in clinical practice and
patient management, as well as selection bias and missing data, which should be considered
when interpreting the findings.

Future prospective real-world studies incorporating comprehensive HRD profiling
and longer follow-up are warranted to better define patient subgroups most likely to derive
sustained benefit from first-line PARP inhibitor maintenance.

5. Conclusions
These nationwide real-world data suggest that both olaparib and niraparib are feasible

and effective options for first-line maintenance therapy in newly diagnosed advanced
ovarian cancer in routine practice. In our cohort, pathogenic BRCA variant status was
associated with prolonged progression-free survival and remained a key prognostic factor
in multivariable analyses. These findings highlight the clinical importance of timely and
comprehensive genetic testing and support biomarker-based risk stratification when inter-
preting outcomes in the first-line maintenance setting. Given the retrospective design and
limited event maturity, particularly for overall survival, further prospective studies and
longer follow-up are warranted to confirm comparative effectiveness and long-term safety.

https://doi.org/10.3390/jcm15041657

https://doi.org/10.3390/jcm15041657


J. Clin. Med. 2026, 15, 1657 12 of 14

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/jcm15041657/s1, Table S1: Distribution of Patients Across Participating
Centers (n = 179).

Author Contributions: Conceptualization, B.K. (Baris Koksal), D.C.G., H.C.Y. and Z.A.; methodology,
B.K. (Baris Koksal), D.C.G. and H.C.Y.; investigation, all authors; data curation, B.K. (Baris Koksal).,
H.C.Y., Z.A., F.K., G.K., O.O., U.O., E.A. (Efnan Algin), M.G., N.S.D., O.A. (Ozkan Alan), A.B., B.D.,
O.T., N.U., K.B.Y., O.A. (Orhun Akdogan), B.K. (Berkan Karabuga), F.S., I.B. (Irem Bilgetekin), K.H.,
A.U., H.S.S., T.S., N.S., C.M.C., G.G.D., S.B., E.B., C.Y., H.D., I.B. (Ismail Bayrakci), B.E., M.E.K.,
H.G.G., B.O., B.K. (Bahadir Koylu), O.A. (Ozturk Ates), E.B.C., M.S., A.I., V.S., F.B.B., E.A. (Esra Asik),
A.Y., N.E.O., Y.U., E.N., S.T., S.O., A.A., S.M., Y.B.T., K.U., E.S. and M.K.; writing—original draft
preparation, B.K. (Baris Koksal); writing—review and editing, B.K. (Baris Koksal), D.C.G., H.C.Y. and
Z.A.; supervision, Z.A.; project administration, B.K. (Baris Koksal) All authors have read and agreed
to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The multicenter study protocol was reviewed and approved
by the institutional Ethics Committee on 4 March 2025 (Approval No: 2025/06-54).

Informed Consent Statement: Patient consent was waived due to the retrospective nature of the study,
the use of anonymized data, and the absence of any intervention or additional risk to participants.
The study was approved by the relevant institutional ethics committee.

Data Availability Statement: The data presented in this study are not publicly available due to ethical
and privacy restrictions. Data are available from the corresponding author upon reasonable request.

Acknowledgments: During the preparation of this manuscript, the authors used ChatGPT (OpenAI,
version 5.2) for language editing, grammar correction, and improvement of clarity. All generated
content was carefully reviewed and edited by the authors, who take full responsibility for the integrity,
accuracy, and final content of the manuscript.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations
The following abbreviations are used in this manuscript:

AE Adverse Event
AML Acute Myeloid Leukemia
BRCA Breast Cancer Susceptibility Gene
CR Complete Response
EOC Epithelial Ovarian Cancer
HR Hazard Ratio
HRD Homologous Recombination Deficiency
MDS Myelodysplastic Syndrome
NACT Neoadjuvant Chemotherapy
PARP Poly(ADP-ribose) Polymerase
PFS Progression-Free Survival
PR Partial Response
TEAE Treatment-Emergent Adverse Event

References
1. Siegel, R.L.; Miller, K.D.; Wagle, N.S.; Jemal, A. Cancer statistics, 2023. CA Cancer J. Clin. 2023, 73, 17–48. [CrossRef]
2. National Cancer Institute. Ovarian Cancer—Cancer Stat Facts. Available online: https://seer.cancer.gov/statfacts/html/ovary.html

(accessed on 20 July 2025).
3. American Cancer Society. Ovarian Cancer Statistics. Available online: https://www.cancer.org/cancer/types/ovarian-

cancer/about/key-statistics.html (accessed on 20 July 2025).

https://doi.org/10.3390/jcm15041657

https://www.mdpi.com/article/10.3390/jcm15041657/s1
https://www.mdpi.com/article/10.3390/jcm15041657/s1
https://doi.org/10.3322/caac.21763
https://seer.cancer.gov/statfacts/html/ovary.html
https://www.cancer.org/cancer/types/ovarian-cancer/about/key-statistics.html
https://www.cancer.org/cancer/types/ovarian-cancer/about/key-statistics.html
https://doi.org/10.3390/jcm15041657


J. Clin. Med. 2026, 15, 1657 13 of 14

4. Kang, M.J.; Jung, K.-W.; Bang, S.H.; Choi, S.H.; Park, E.H.; Yun, E.H.; Kim, H.-J.; Kong, H.-J.; Im, J.-S.; Seo, H.G. Cancer statistics
in Korea: Incidence, mortality, survival, and prevalence in 2020. Cancer Res. Treat. 2023, 55, 385–399. [CrossRef] [PubMed]

5. Bray, F.; Laversanne, M.; Sung, H.; Ferlay, J.; Siegel, R.L.; Soerjomataram, I.; Jemal, A. Global cancer statistics 2022: GLOBOCAN
estimates of incidence and mortality worldwide. CA Cancer J. Clin. 2024, 74, 229–263. [CrossRef]

6. Torre, L.A.; Trabert, B.; DeSantis, C.E.; Miller, K.D.; Samimi, G.; Runowicz, C.D.; Gaudet, M.M.; Jemal, A.; Siegel, R.L. Ovarian
cancer statistics, 2018. CA Cancer J. Clin. 2018, 68, 284–296. [CrossRef]

7. Colombo, N.; Sessa, C.; du Bois, A.; Ledermann, J.; McCluggage, W.G.; McNeish, I.; Morice, P.; Pignata, S.; Ray-Coquard, I.;
Vergote, I.; et al. ESMO–ESGO consensus conference recommendations on ovarian cancer. Ann. Oncol. 2019, 30, 672–705.
[CrossRef]

8. Ledermann, J.A.; Raja, F.A.; Fotopoulou, C.; Gonzalez-Martin, A.; Colombo, N.; Sessa, C. Newly diagnosed and relapsed epithelial
ovarian carcinoma: ESMO clinical practice guidelines. Ann. Oncol. 2013, 24, vi24–vi32. [CrossRef] [PubMed]

9. Gogineni, V.; Morand, S.; Staats, H.; Royfman, R.; Devanaboyina, M.; Einloth, K.; Dever, D.; Stanbery, L.; Aaron, P.; Manning, L.;
et al. Current ovarian cancer maintenance strategies and new developments. J. Cancer 2021, 12, 38–53. [CrossRef] [PubMed]

10. Nag, S.; Aggarwal, S.; Rauthan, A.; Warrier, N. Maintenance therapy for newly diagnosed epithelial ovarian cancer. J. Ovarian Res.
2022, 15, 88. [CrossRef]

11. Tew, W.P.; Lacchetti, C.; Ellis, A.; Maxian, K.; Banerjee, S.; Bookman, M.; Jones, M.B.; Lee, J.-M.; Lheureux, S.; Liu, J.F.; et al. PARP
inhibitors in the management of ovarian cancer: ASCO guideline. J. Clin. Oncol. 2020, 38, 3468–3493. [CrossRef]

12. Stewart, C.; Ralyea, C.; Lockwood, S. Ovarian cancer: An integrated review. Semin. Oncol. Nurs. 2019, 35, 151–156. [CrossRef]
13. González-Martín, A.; Pothuri, B.; Vergote, I.; DePont Christensen, R.; Graybill, W.; Mirza, M.R.; McCormick, C.; Lorusso, D.;

Hoskins, P.; Freyer, G.; et al. Niraparib in patients with newly diagnosed advanced ovarian cancer. N. Engl. J. Med. 2019, 381,
2391–2402. [CrossRef]

14. Li, N.; Zhu, J.; Yin, R.; Wang, J.; Pan, L.; Kong, B.; Zheng, H.; Liu, J.; Wu, X.; Wang, L.; et al. Efficacy and safety of niraparib as
maintenance treatment in patients with newly diagnosed advanced ovarian cancer using an individualized starting dose (PRIME
Study): A randomized, double-blind, placebo-controlled, phase 3 trial (LBA 5). Gynecol Oncol. 2022, 166, S50–S51. [CrossRef]

15. Moore, K.; Colombo, N.; Scambia, G.; Kim, B.-G.; Oaknin, A.; Friedlander, M.; Lisyanskaya, A.; Floquet, A.; Leary, A.; Sonke, G.S.;
et al. Maintenance olaparib in patients with newly diagnosed advanced ovarian cancer. N. Engl. J. Med. 2018, 379, 2495–2505.
[CrossRef] [PubMed]

16. Jiang, Y.; Zhao, J.; Zhang, L.; Tian, S.; Yang, T.; Wang, L.; Zhao, M.; Yang, Q.; Wang, Y.; Yang, X. Efficacy and safety of PARP
inhibitors in advanced-stage epithelial ovarian cancer. Front. Oncol. 2020, 10, 954. [CrossRef]

17. Mirza, M.R.; Coleman, R.L.; González-Martín, A.; Moore, K.N.; Colombo, N.; Ray-Coquard, I.; Pignata, S. The forefront of ovarian
cancer therapy: Update on PARP inhibitors. Ann. Oncol. 2020, 31, 1148–1159. [CrossRef]

18. Ray-Coquard, I.; Pautier, P.; Pignata, S.; Pérol, D.; González-Martín, A.; Berger, R.; Fujiwara, K.; Vergote, I.; Colombo, N.; Mäenpää,
J.; et al. Olaparib plus bevacizumab as first-line maintenance. N. Engl. J. Med. 2019, 381, 2416–2428. [CrossRef]

19. Caruso, G.; Tomao, F.; Parma, G.; Lapresa, M.; Multinu, F.; Palaia, I.; Aletti, G.; Colombo, N. Poly (ADP-ribose) polymerase
inhibitors (PARPi) in ovarian cancer: Lessons learned and future directions. Int. J. Gynecol. Cancer 2023, 33, 431–443. [CrossRef]

20. DiSilvestro, P.; Banerjee, S.; Colombo, N.; Scambia, G.; Kim, B.G.; Oaknin, A.; Friedlander, M.; Lisyanskaya, A.; Floquet, A.; Leary,
A.; et al. Overall survival with maintenance olaparib at 7-year follow-up (SOLO1). J. Clin. Oncol. 2023, 41, 609–617. [CrossRef]

21. Ray-Coquard, I.; Leary, A.; Pignata, S.; Cropet, C.; González-Martín, A.; Marth, C.; Nagao, S.; Vergote, I.; Colombo, N.; Mäenpää,
J.; et al. Olaparib plus bevacizumab first-line maintenance: Final OS results of PAOLA-1. Ann. Oncol. 2023, 34, 681–692. [CrossRef]
[PubMed]

22. Monk, B.J.; Parkinson, C.; Lim, M.C.; O’Malley, D.M.; Oaknin, A.; Wilson, M.K.; Coleman, R.L.; Lorusso, D.; Bessette, P.;
Ghamande, S.; et al. A Randomized, Phase III Trial to Evaluate Rucaparib Monotherapy as Maintenance Treatment in Patients
With Newly Diagnosed Ovarian Cancer (ATHENA–MONO/GOG-3020/ENGOT-ov45). J. Clin. Oncol. 2022, 40, 3952–3964.
[CrossRef] [PubMed]

23. González-Martín, A.; Pothuri, B.; Vergote, I.; Graybill, W.; Lorusso, D.; McCormick, C.C.; Freyer, G.; Backes, F.; Heitz, F.; Redondo,
A.; et al. Progression-free survival and safety at 3.5 years of follow-up: Results from the randomised phase 3 PRIMA/ENGOT-
OV26/GOG-3012 trial of niraparib maintenance treatment in patients with newly diagnosed ovarian cancer. Eur. J. Cancer 2023,
189, 112908. [CrossRef] [PubMed]

24. Monk, B.; Barretina-Ginesta, M.; Pothuri, B.; Vergote, I.; Graybill, W.; Mirza, M.; McCormick, C.; Lorusso, D.; Moore, R.; Freyer, G.;
et al. Niraparib first-line maintenance therapy in patients with newly diagnosed advanced ovarian cancer: Final overall survival
results from the PRIMA/ENGOT-OV26/GOG-3012 trial. Ann. Oncol. 2024, 35, 981–992. [CrossRef]

25. Li, N.; Zhu, J.; Yin, R.; Wang, J.; Pan, L.; Kong, B.; Zheng, H.; Liu, J.; Wu, X.; Wang, L.; et al. Treatment with Niraparib Maintenance
Therapy in Patients with Newly Diagnosed Advanced Ovarian Cancer: A Phase 3 Randomized Clinical Trial. JAMA Oncol. 2023,
9, 1230–1237. [CrossRef] [PubMed]

https://doi.org/10.3390/jcm15041657

https://doi.org/10.4143/crt.2023.447
https://www.ncbi.nlm.nih.gov/pubmed/36915245
https://doi.org/10.3322/caac.21834
https://doi.org/10.3322/caac.21456
https://doi.org/10.1093/annonc/mdz062
https://doi.org/10.1093/annonc/mdt333
https://www.ncbi.nlm.nih.gov/pubmed/24078660
https://doi.org/10.7150/jca.49406
https://www.ncbi.nlm.nih.gov/pubmed/33391401
https://doi.org/10.1186/s13048-022-01020-1
https://doi.org/10.1200/JCO.20.01924
https://doi.org/10.1016/j.soncn.2019.02.001
https://doi.org/10.1056/NEJMoa1910962
https://doi.org/10.1016/S0090-8258(22)01298-7
https://doi.org/10.1056/NEJMoa1810858
https://www.ncbi.nlm.nih.gov/pubmed/30345884
https://doi.org/10.3389/fonc.2020.00954
https://doi.org/10.1016/j.annonc.2020.06.004
https://doi.org/10.1056/NEJMoa1911361
https://doi.org/10.1136/ijgc-2022-004149
https://doi.org/10.1200/JCO.22.01549
https://doi.org/10.1016/j.annonc.2023.05.005
https://www.ncbi.nlm.nih.gov/pubmed/37211045
https://doi.org/10.1200/JCO.22.01003
https://www.ncbi.nlm.nih.gov/pubmed/35658487
https://doi.org/10.1016/j.ejca.2023.04.024
https://www.ncbi.nlm.nih.gov/pubmed/37263896
https://doi.org/10.1016/j.annonc.2024.08.2241
https://doi.org/10.1001/jamaoncol.2023.2283
https://www.ncbi.nlm.nih.gov/pubmed/37440217
https://doi.org/10.3390/jcm15041657


J. Clin. Med. 2026, 15, 1657 14 of 14

26. Zheng, H.; Gao, Y.; Guo, H.; Li, L.; Li, Q.; Cui, H.; Lin, A.; Sun, L.; Hu, Y.; Kang, S.; et al. Real-world experience of olaparib
treatment in patients with ovarian cancer: A Chinese multicenter study. Mol. Cancer Ther. 2021, 20, 1735–1742. [CrossRef]
[PubMed]

27. Cao, Y.; Chen, H.; Huang, Y.; Hu, H. Real-world clinical outcomes of olaparib therapy in Chinese patients with advanced serous
ovarian cancer treated in Macau. Cancer Rep. 2019, 2, e1180. [CrossRef]

28. Shin, W.; Noh, J.J.; Baek, S.H.; Kim, B.G.; Lim, M.C.; Park, S.Y. Real-world experience of niraparib in newly-diagnosed epithelial
ovarian cancer. Anticancer Res. 2021, 41, 4603–4607. [CrossRef]

29. Chen, J.; Zhang, M.; Li, K.; Duan, Y.; Zeng, J.; Li, Q.; Wang, D.; Song, L.; Li, Q.; Yin, R. PARP inhibitor maintenance treatment for
newly diagnosed ovarian cancer patients: A real-world study from China. Front Oncol. 2024, 14, 1336616. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/jcm15041657

https://doi.org/10.1158/1535-7163.MCT-20-1064
https://www.ncbi.nlm.nih.gov/pubmed/34224363
https://doi.org/10.1002/cnr2.1180
https://doi.org/10.21873/anticanres.15273
https://doi.org/10.3389/fonc.2024.1336616
https://doi.org/10.3390/jcm15041657

	Introduction 
	Materials and Methods 
	Results 
	Baseline Clinical and Molecular Characteristics 
	Comparison of Baseline Characteristics Between Treatment Cohorts 
	Follow-Up Duration and Survival Outcomes 
	First-Line Olaparib Outcomes 
	First-Line Niraparib Outcomes 
	Safety and Treatment-Related Adverse Events 

	Discussion 
	Conclusions 
	References

