
1194

Access this article online

Quick Response Code:  Website:
 www.cmj.org 

 DOI:

Original Article

Olaparib and niraparib as maintenance therapy in patients with newly 
diagnosed and platinum-sensitive recurrent ovarian cancer: A single-
center study in China

Dengfeng Wang1, Xunwei Shi1, Jiao Pei2,3, Can Zhang1, Liping Peng1, Jie Zhang1, Jing Zheng1, Chunrong Peng1, Xiaoqiao Huang1, 
Xiaoshi Liu1, Hong Liu1, Guonan Zhang1

1Department of Gynecologic Oncology, Sichuan Clinical Research Center for Cancer, Sichuan Cancer Hospital & Institute, Sichuan Cancer Center, Affiliated Cancer Hospital of Univer-
sity of Electronic Science and Technology of China, Chengdu, Sichuan 610041, China;

2Department of Clinical Research, Sichuan Clinical Research Center for Cancer, Sichuan Cancer Hospital & Institute, Sichuan Cancer Center, Affiliated Cancer Hospital of University 
of Electronic Science and Technology of China, Chengdu, Sichuan 610041, China;

3West China School of Public Health and West China Fourth Hospital, Sichuan University, Chengdu, Sichuan 610041, China.

Abstract
Background: Poly adenosine-diphosphate-ribose polymerase (PARP) inhibitors (PARPi) have been approved to act as first-line 
maintenance (FL-M) therapy and as platinum-sensitive recurrent maintenance (PSR-M) therapy for ovarian cancer in China for 
>5 years. Herein, we have analyzed the clinical-application characteristics of olaparib and niraparib in ovarian cancer-mainte-
nance therapy in a real-world setting to strengthen our understanding and promote their rational usage.
Methods: A retrospective chart review identified patients with newly diagnosed or platinum-sensitive recurrent ovarian cancer,
who received olaparib or niraparib as maintenance therapy at Sichuan Cancer Hospital between August 1, 2018, and December
31, 2021. Patient medical records were reviewed. We grouped and analyzed patients based on the type of PARPi they used (the
olaparib group and the niraparib group) and the line of PARPi maintenance therapy (the FL-M setting and the PSR-M setting).
The primary endpoint was the 24-month progression-free survival (PFS) rate.
Results: In total, 131 patients (olaparib: n = 67, 51.1%; niraparib: n = 64, 48.9%) were enrolled. Breast cancer susceptibility
genes (BRCA) mutations (BRCAm) were significantly less common in the niraparib group than in the olaparib group [9.4% 
(6/64) vs. 62.7% (42/67), P <0.001], especially in the FL-M setting [10.4% (5/48) vs. 91.4% (32/35), P <0.001]. The 24-month
progression-free survival (PFS) rates in the FL-M and PSR-M settings were 60.4% and 45.7%, respectively. In patients with 
BRCAm, the 24-month PFS rates in the FL-M and PSR-M settings were 62.2% and 72.7%, respectively.
Conclusions: Olaparib and niraparib were effective in patients with ovarian cancer without any new safety signals except for skin 
pigmentation. In patients with BRCAm, the 24-month PFS of the PARPi used in the PSR-M setting was even higher than that used 
in the FL-M setting.
Keywords: PARP inhibitor; Ovarian cancer; BRCA mutation; Real-world study; First-line maintenance therapy; Platinum-sensitive 
recurrent maintenance therapy; PFS

Dengfeng Wang and Xunwei Shi contributed equally to this work.

Correspondence to: Prof. Guonan Zhang, Department of Gynecologic Oncology, 
Sichuan Clinical Research Center for Cancer, Sichuan Cancer Hospital & Institute, 
Sichuan Cancer Center, Affiliated Cancer Hospital of University of Electronic Science 
and Technology of China, Chengdu, Sichuan 610041, China  
E-Mail: zhanggn@hotmail.com

Copyright © 2024 The Chinese Medical Association, produced by Wolters Kluwer, Inc. under the 
CC-BY-NC-ND license. This is an open access article distributed under the terms of the Creative 
Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is 
permissible to download and share the work provided it is properly cited. The work cannot be 
changed in any way or used commercially without permission from the journal.

Chinese Medical Journal 2025;138(10)

Received: 09-09-2023; Online: 26-04-2024  Edited by: Yanjie Yin

10.1097/CM9.0000000000003125

Introduction

Ovarian cancer remains the leading cause of fatal gyneco-
logic malignancy, with 80% of the cases being diagnosed 
at an advanced stage (III or IV) with distant metastases.[1,2] 
Standard treatments include optimal debulking surgery 
and platinum-based chemotherapy with a response rate of 
approximately 80%. Despite a favorable initial response 
to platinum and taxane therapy, effectiveness wanes over 
time, and 70–80% of the patients relapse within 2 years.[3] 
It is rare to achieve a clinical cure for recurrent ovarian 

cancer, with fatality usually occurring due to treatment 
toxicities and acquired drug resistance.[4,5]

The clinical management of recurrent ovarian cancers 
depends on diverse factors, including platinum-free 
interval (PFI), adverse events (AEs), performance status, 
histology, and disease burden.[6] Novel Poly adenosine-di-
phosphate-ribose polymerase (PARP) inhibitors (PARPi) 
have been widely recognized for their antitumor activity 
in various types of cancers. When used as maintenance 
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therapy, PARPi substantially prolongs remission and  
prevents disease progression in newly diagnosed advanced 
and platinum-sensitive recurrent (PSR) ovarian cancer.[7,8] 
In 2017, The United States Food and Drug Administra-
tion (FDA) approved the PARPi, olaparib and niraparib, 
as maintenance therapies based on the promising results 
observed in several phase II and III clinical trials con-
ducted on recurrent ovarian cancer.[9,10] In Augest 2018, 
China’s National Medical Products Administration 
(NMPA) approved the use of olaparib as a PSR mainte-
nance (PSR-M) therapy in patients with ovarian cancer. 
In December 2019, NMPA approved olaparib as a first-
line maintenance (FL-M) therapy in patients with breast 
cancer susceptibility genes (BRCA) mutations (BRCAm) 
and niraparib as a PSR-M therapy.[11] In September 2020, 
niraparib was approved as a FL-M therapy, without limi-
tation to BRCA status.

Randomized clinical trials (RCTs) on niraparib (NOVA 
trial, NORA trial) reported a median progression-free 
survival (mPFS) ranging from approximately 7 months 
to 21 months, showing efficacy in both patients with 
germline BRCA (gBRCA)-mutated and non-gBRCA-mu-
tated PSR ovarian cancers.[12,13] RCTs evaluating olaparib 
as the PSR-M therapy (Study 19 trial and SOLO-2 trial) in 
patients with ovarian cancer showed mPFS ranging from 
approximately 8 months to 19 months.[14,15] RCTs such as 
SOLO-1 trial, PRIMA trial, PRIME trial, PAOLA-1 trial, 
and ATHENA-mono trial showed longer progression-free 
survival (PFS) benefits with PARPi as FL-M therapy 
than with recurrent maintenance therapy. Recent reports 
have also shown a potential overall survival (OS) benefit 
trend when PARPi is used as FL-M therapy. Real-world 
evidence (RWE) for olaparib and niraparib also exhibited 
similar survival outcomes compared to phase II and III 
clinical trials.[16–18]

PARPi maintenance therapy is generally well tolerated. 
Anemia and fatigue are the most common AEs observed 
with olaparib maintenance therapy, whereas thrombocy-
topenia is common with niraparib therapy.[12–15] Although 
the respective regulatory approvals are available based 
on clinical trials, there have been few prosopective and 
comparative evaluations between olaparib and niraparib 
to directly weigh their clinical merits as maintenance 
agents following chemotherapy in patients with ovarian 
cancer. Hence, this study was performed to analyze the 
clinical-application characteristics of PARPi, olaparib and 
niraparib, as maintenance therapies for ovarian cancer 
in real-world settings to strengthen our understanding of 
these drugs and promote their rational clinical usage.

Methods

Study design and patients

This single-center retrospective study was conducted at 
Sichuan Cancer Hospital, China. The criteria for enroll-
ment were as follows: (1) Inclusion criteria: patients 
diagnosed with ovarian cancer, fallopian tube cancer, 
or primary peritoneal cancer who received olaparib or 
niraparib as maintenance therapy between August 1, 

2018, and December 31, 2021. (2) Exclusion criteria: 
patients with incomplete clinicopathological data and 
those who did not receive a pathological diagnosis in our 
hospital. This study was approved by the Institutional 
Ethics Committee of the Sichuan Cancer Hospital (No. 
scchec-02-2022-088).

There are many similarities in the indications of olaparib 
and niraparib. For example, both can be used for the 
FL-M therapy in BRCAm patients and the PSR-M therapy 
in all patients (not limited to BRCA status). The difference 
is that niraparib can also be used as the FL-M therapy for 
BRCA wide-type (BRCAwt) patients. So we grouped and 
analyzed patients based on the type of PARPi they used 
(the olaparib group and the niraparib group) and the line 
of PARPi maintenance therapy (the FL-M setting and the 
PSR-M setting).

Baseline characteristics of the patients, including age, 
body mass index (BMI), number of lines of chemotherapy, 
time from the end of the last chemotherapy session, and 
duration of maintenance therapy, were collected. Data 
on the clinical presentation of the patients, such as his-
tological type, International Federation of Gynecology 
and Obstetrics (FIGO) stage, BRCAm status, homolo-
gous recombination deficiency (HRD) status, treatment 
response before maintenance therapy, cancer antigen 125 
(CA125) status, and comorbidities, were also collected.

Dosage regimen and clinical evaluation

Patients received niraparib with an individualized start-
ing dose of either 200 mg or 300 mg (only if the body 
weight >77 kg and baseline platelet count ≥150 × 103/µL) 
once daily orally. Olaparib was orally administered at a 
standard dose of 300 mg twice daily. Dose reduction of 
olaparib and niraparib, or dose interruption, was allowed 
upon the occurrence of drug-related AEs.

Outcome assessment

Disease assessments were conducted at the end of chemo-
therapy and every 8–12 weeks until disease progression. 
All enrolled patients were followed up until June 9, 2023, 
or death. The primary endpoint was PFS, defined as the 
period from the end of the last chemotherapy session to 
disease progression or death from any cause. The PFS 
rates were assessed at 12 months and 24 months. Efficacy 
indicators were defined and evaluated according to the 
Response Evaluation Criteria in Solid Tumors (RECIST) 
V1.1. AEs were assessed at therapy initiation and every 
visit until the end of the study and were graded according 
to Common Terminology Criteria for Adverse Events 
(CTCAE) 5.0.

Statistical analyses

Descriptive statistics were used to describe continuous 
variables as medians and interquartile ranges (IQRs), 
or means and standard deviations. Data were compared 
using the independent t-test. Categorical variables are 
described as numbers and percentages and compared 
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using the Cochran–Mantel–Haenszel-χ2 (CMH-χ2) test 
or Fisher’s exact test. Kaplan–Meier curves with log-
rank tests were used to perform survival analysis with a 
95% confidence interval (CI). Hazard ratios (HRs) were 
calculated using the stratified Cox proportional hazards 
model with stratification factors based on key baseline 
and clinical characteristics. All reported P-values were 
two-sided, and values <0.05 were considered statistically 
significant. All statistical analyses were performed using 
R version 4.2.0 software (R Foundation, Vienna, Austria).

Results

Baseline characteristics

A total of 131 patients were enrolled in this study. Of these, 
83 (63.4%) and 48 (36.6%) received FL-M and PSR-M 
therapy, respectively. According to the PARPi categorization, 

olaparib and niraparib were prescribed to 67 (51.1%) and 
64 (48.9%) patients, respectively. The median patient age 
was 50 years (IQR 47–56 years) in the olaparib group and 
52 years (IQR 48–59 years) in the niraparib group.

In the FL-M setting, 37 patients had BRCAm, 43 patients 
had BRCAwt, and 3 patients had unknown BRCA status. 
In the PSR-M setting, 11 patients had BRCAm, 22 had 
BRCAwt, and 15 had unknown BRCA status. Signifi-
cantly lower BRCAm rate [9.4% (6/64) vs. 62.7% (42/67),  
χ2 = 52.359, P <0.001] and high-grade serous carcinoma 
rate [76.6% (49/64) vs. 91.0% (61/67), χ2 = 5.100,  
P = 0.024] were observed in the niraparib group than in 
the olaparib group. In the FL-M population, the BRCAm 
rate was 10.4%(5/48) in the niraparib group and 91.4% 
(32/35) in the olaparib group (χ2 = 61.950, P <0.001). 
Other demographic and clinical characteristics were well 
balanced in both groups [Table 1].

Table 1: Pathological, treatment, and mutation characteristics of patients included in the study.

Characteristics

Total (N = 131; Olaparib: 67; Niraparib: 64) Total (N = 131; FL-M: 83; PSR-M: 48)

Olaparib Niraparib Statistics P-value FL-M PSR-M

Disease diagnosis 0.362* 0.926
Fallopian tube cancer 4 (6.0) 5 (7.8) 5 (6.0) 4 (8.3)
Ovarian cancer 59 (88.1) 56 (87.5) 75 (90.4) 40 (83.3)
Peritoneal cancer 4 (6.0) 3 (4.7) 3 (3.6) 4 (8.3)

Histopathological type 5.100 0.024
High-grade serous carcinoma 61 (91.0) 49 (76.6) 71 (85.5) 39 (81.3)
Others† 6 (9.0) 15 (23.4) 12 (14.5) 9 (18.8)

FIGO staging 4.598* 0.107
I–II 7 (10.4) 11 (17.2) 14 (16.9) 4 (8.3)
III–IV 56 (83.6) 53 (82.8) 67 (80.7) 42 (87.5)
Unknown 4 (6.0) 0 (0) 2 (2.4) 2 (4.2)

Line of PARPi treatment 7.305 0.007
FL-M 35 (52.2) 48 (75.0) – –
Recurrent maintenance 32 (47.8) 16 (25.0) – –

BRCA status 52.359 <0.001
BRCAm 42 (62.7) 6 (9.4) 37 (44.6) 11 (22.9)
BRCAwt 13 (19.4) 52 (81.3) 43 (51.8) 22 (45.8)
Not checked/status unknown 12 (17.9) 6 (9.4) 3 (3.6) 15 (31.3)

Treatment response before maintenance therapy 3.937* 0.145
CR 30 (44.8) 35 (54.7) 53 (63.9) 12 (25.0)
PR 36 (53.7) 25 (39.1) 29 (34.9) 32 (66.7)
Others‡ 1 (1.5) 4 (6.3) 1 (1.2) 4 (8.3)

CA125 normal before maintenance therapy 2.815* 0.288
Yes 61 (91.0) 62 (96.9) 82 (98.8) 41 (85.4)
No 3 (4.5) 2 (3.1) 0 5 (10.4)
Not checked/status unknown 3 (4.5) 0 (0) 1 (1.2) 2 (4.2)

Dose adjustment 3.370* 0.180
No 27 (40.3) 36 (56.3) 40 (48.2) 23 (47.9)
Yes 35 (52.2) 25 (39.1) 41 (49.4) 19 (39.6)
Unknown 5 (7.5) 3 (4.7) 2 (2.4) 6 (12.5)

Data shown as n (%). *Fisher’s exact test was used for comparing (CMH-χ2 was used for others). †Four cases of clear cell carcinoma, four cases of 
low-grade serous carcinoma, two cases of high-grade endometrioid carcinoma, one case of low-grade endometrioid carcinoma, one case of high-grade 
mucinous carcinoma, one case of hepatoid adenocarcinoma, and eight cases of adenocarcinoma (specific type unknown). ‡After re-evaluation, there 
were three cases with stable disease and two cases with PD. BRCAm: BRCA mutation; BRCAwt: BRCA wide-type; CA125: Cancer antigen 125; 
CMH-χ2: Cochran–Mantel–Haenszel-χ2; CR: Complete response; FIGO: International Federation of Gynecology and Obstetrics; FL-M: First-line 
maintenance; IDS: Interval debulking surgery; NACT: Neoadjuvant chemotherapy; PARPi: PARP inhibitors; PD: Progressive disease; PDS: Primary 
debulking surgery; PR: Partial response; PSR-M: Platinum-sensitive recurrent maintenance; SD: Stable disease; –: Not applicable.
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The median time from the end of the last chemotherapy 
to the initiation of PARPi maintenance therapy was 45.5 
days (IQR 35.5–56.3 days) and 39.0 days (IQR 31.0–54.5 
days), and the median duration of treatment was 19.6 
months (IQR 8.0–29.3 months) and 22.6 months (IQR 
11.7–29.6 months) for patients treated with niraparib 
and olaparib, respectively.

Efficacy

The median follow-up time was 29.7 months (IQR 
24.9–36.1 months) in the intent-to-treat (ITT) popula-
tion, 29.1 months (IQR 24.5–36.1 months) in the FL-M 
setting, and 31.0 months (IQR 26.2–37.2 months) in the 
PSR-M setting.

The 24-month PFS rates of the FL-M and PSR-M settings 
were 60.4% (95% CI, 50.6–72.2%) and 45.7% (95% 
CI, 33.5–62.2%), respectively. In the FL-M setting, the 
24-month PFS rates of the olaparib BRCAm and niraparib 
BRCAwt subgroups were 65.9% (95% CI, 50.6–85.9%) 
and 59.7% (95% CI, 46.2–77.1%), respectively. In the 
PSR-M setting, the 24-month PFS rates of the BRCAm and 
BRCAwt subgroups were 72.7% (95% CI, 50.6–100%) 
and 45.5% (95% CI, 28.8–71.8%), respectively [Table 2].

The immature mPFS of FL-M therapy was 39.7 months 
[95% CI, 25.7 months–not available (NA)] for ITT  
[Figure  1], NA (95% CI, 23.3 months–NA) for the 
niraparib BRCAwt subgroup, and 39.7 months (95% 
CI, 39.7 months–NA) for the olaparib BRCAm subgroup 
[Figure  2A, B]. For recurrent maintenance, the mPFS 
was 21.0 months (95% CI, 14.5 months–NA) for ITT  
[Figure 1], NA (95% CI, NA–NA) for the BRCAm sub-
group, and 22.7 months (95% CI, 14.3 months–NA) for 
the BRCAwt subgroup [Figure 2C].

We analyzed the differences in benefits by initiating FL-M 
therapy at different time points after the end of the last 
chemotherapy session. Maintenance therapy was initiated 
in 34, 30, and 19 patients within 6 weeks, 6–8 weeks, and 
>8 weeks after the last chemotherapy session, respectively. 
The mPFS of ≤6 weeks, >6 weeks and ≤8 weeks, and >8 
weeks was 37.4 months (95% CI, 23.3 months–NA), 39.7 

Table 2: Number of PFS events and PFS rate.

Treatment 
setting Group

12-month  
PFS rate (%)

24-month 
PFS rate (%)

FL-M ITT population  
(n = 83)

79.5 60.4 

Olaparib BRCAm  
(n  = 32)

90.6 65.9 

Niraparib BRCAwt 
(n = 40)

72.5 59.7 

PSR-M ITT population  
(n = 48)

72.9 45.7 

BRCAm (n = 11) 90.9 72.7 
BRCAwt (n = 22) 77.3 45.5 

BRCAm: BRCA mutation; BRCAwt: BRCA wild type; FL-M: First-
line maintenance; ITT: Intent-to-treat; mPFS: median progression-free 
survival; PFS: Progression-free survival; PSR-M: Platinum-sensitive 
recurrent maintenance.

Figure 2: Kaplan–Meier estimates for mPFS of patients with ovarian cancer with (A) BRCAwt  
under niraparib FL-M, (B) BRCAm under olaparib FL-M, and (C) PSR-M in the BRCA sub-
group. BRCAm: BRCA mutation; BRCAwt: BRCA wide-type; FL-M: First-line maintenance; 
mPFS: median progression-free survival; PFS: Progression-free survival; PSR-M: Platinum- 
sensitive recurrent maintenance.

Figure  1: Kaplan–Meier estimates of the mPFS of the intention-to-treat population in 
FL-M and PSR-M. FL-M: First-line maintenance; mPFS: median progression-free survival; 
PFS: Progression-free survival; PSR-M: Platinum-sensitive recurrent maintenance.
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Figure 3: Kaplan–Meier estimates of mPFS of patients with newly diagnosed ovarian can-
cer with respect to different PARPi initiation time from the end of the last chemotherapy 
session. mPFS: median progression-free survival; PARPi: PARP inhibitors.

months (95% CI, 22.8 months–NA), and NA (95% CI,  
22.8 months–NA), respectively (P = 0.62) [Figure 3].

AEs

Among the hematological AEs, neutropenia of any grade 
was the most common AE observed in both the olaparib 
and niraparib groups [53.7% (36/67) vs. 68.8% (29/64)]. 
Anemia was the most common grade 3 or 4 AE in both 
groups [15.6% (10/64) vs. 20.9% (14/67)], followed by 
thrombocytopenia [14.1% (9/64) vs. 7.5% (5/67)] and 
neutropenia [7.8% (5/64) vs. 9.0% (6/67)]. The other most 
common non-hematological AEs were skin pigmentation 
[79.7% (51/64)] in patients treated with niraparib and nau-
sea [65.7% (44/67)] in those treated with olaparib [Table 3]. 
One acute lymphoblastic leukemia, in the FL-M niraparib 
group, and one acute myeloid leukemia, in the PSR-M  
olaparib group, were observed during the study. No new 
safety signals other than skin pigmentation were identified.

Dose interruption occurred in 34.4% (22/64) of the 
patients in the niraparib group and in 37.3% (25/67) of 
the patients in the olaparib group. Only a small propor-
tion of the patients were intolerant to olaparib [4.5% 
(3/67)] or niraparib [4.7% (3/64)].

Discussion

This is the first real-world study to include olaparib 
and niraparib FL-M and PSR-M treatments. Real-world 
studies are important to generate effective data on the 
diverse natural conditions that differ from the controlled 
conditions of RCTs. It is reported that only approximately 
31–69% of patients in the actual clinical practice have 
the same situation as the participants in RCTs.[8] This 
real-world study assessed olaparib and niraparib as main-
tenance therapy in patients with ovarian cancer, and the 
results showed that in the ITT population, both PARPi 
regimens significantly improved the prognosis of patients 
with ovarian cancer.

PARPi is recommended by the National Comprehensive 
Cancer Network (NCCN) guidelines for maintenance 
therapy in patients with newly diagnosed stage II–IV 
ovarian cancer.[19] In this study, there were six cases of 
stage I, of which five were FL-M and one was PSR-M. 
Five cases receiving FL-M therapy were identified as one 
case of hepatoid adenocarcinoma (BRCAm), one case of 
adenocarcinoma with unknown specific type (BRCAm), 
two cases of clear cell carcinoma, and one case experienced 
tumor rupture during the first laparoscopic surgery and 
underwent re-staging surgery 12 days later. Considering 
the particularity of the patient’s condition, their willingness 
to choose FL-M, and having no other options other than 
observation, PARPi maintenance therapy was adminis-
tered.

PFS improvement by PARPi

Considering the RCTs (SOLO-2 trial/Opinion trial/
ARIEL-3 trial/NORA trial) in the PSR setting, current 
evidence supporting olaparib, niraparib, and rucaparib 
appears to be largely equivalent, regardless of the BRCAm 
status.[13,15,20] The mPFS for PSR BRCAm ovarian cancer 
is approximately 20 months, which is significantly longer 
than that of patients with BRCAwt (approximately 9 
months) in this setting. The baseline characteristics were largely 
different in the RCTs that evaluated FL-M in ovarian cancer. 
For instance, the SOLO-1 trial only included patients with 
BRCAm among which 44% received primary debulking 

Table 3: Incidence of AEs observed in niraparib and olaparib groups.

AE

Olaparib (N = 67) Niraparib (N = 64)

Grade 1 Grade 2 Grade ≥3 Grade 1 Grade 2 Grade ≥3

Hematological AEs
Anemia (Hb <8 g/dL) 11 (16.4) 8 (11.9) 14 (20.9) 10 (15.6) 11 (17.2) 10 (15.6)
Neutropenia (neutrophil count <1500/mm3) 16 (23.9) 14 (20.9) 6 (9.0) 24 (37.5) 15 (23.4) 5 (7.8)
Thrombocytopenia (platelet count <50,000) 14 (20.9) 4 (6.0) 5 (7.5) 12 (18.8) 8 (12.5) 9 (14.1)

Other adverse reactions 
Nausea 39 (58.2) 4 (6.0) 1 (1.5) 26 (40.6) 10 (15.6) 0
Vomit 25 (37.3) 1 (1.5) 0 13 (20.3) 2 (3.1) 0
Insomnia 20 (29.9) 7 (10.5) 0 20 (31.3) 14 (21.9) 6 (9.4)
Rash 8 (11.9) 0 0 15 (23.4) 1 (1.6%) 1 (1.6)
Skin pigmentation 13 (19.4) 1 (1.5) – 43 (67.2) 8 (12.5) –

Data shown as n (%). AEs: Adverse events; Hb: Hemoglobin; N: Total number.
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surgery and achieved complete resection,[21] whereas the 
PRIMA trial excluded those patients.[22] The recently pub-
lished outcomes of the PRIME and ATHENA-MONO 
trials did not exclude surgical conditions or biomarkers, 
but both studies showed similar efficacy outcomes.[23,24] 
After a median follow-up of 26.1 months for rucaparib 
and 27.5 months for niraparib, the mPFS of patients with 
ITT were between 20 months and 24 months, while the 
mPFS of patients with BRCAm was NA. Despite variations 
in the HRD status, the PFS of the placebo arm was similar 
in both the ATHENA trial (9.9 months) and PRIME trial 
(11.0 months) trials. Patients with BRCAwt with HRD 
achieved an mPFS of 20.3 months and 24.8 months in 
the rucaparib and niraparib arms, respectively.[23,24] From 
the recently published data on RCTs, it can be understood 
that all the PARPi drugs approved appear to have iden-
tical potential in identical patient populations. However, 
the previous studies of PARPi showed that patients with 
BRCAm have the longest PFS benefit, followed by patients 
with BRCAwt/HRD and HRP. Nevertheless, in our study, 
the prognosis of the patients in each group appeared to 
be better than those in the clinical trials mentioned above. 
This may be because we adopted a full process manage-
ment mode with dedicated personnel in charge of patients 
undergoing PARPi maintenance therapy, resulting in rel-
atively lower treatment interruption, dose reduction, and 
treatment termination rates.

Olaparib and niraparib have different indications for 
FL-M. Olaparib was the first PARPi recommended by 
the NCCN guidelines for FL-M, but only for patients 
with BRCAm. Subsequently, niraparib was recom-
mended for FL-M in the entire population, including 
BRCAm and BRCAwt. So, in the early stage of the clini-
cal application of PARPi, the olaparib FL-M group was 
mainly composed of patients with BRCAm, while the 
niraparib group was mainly composed of patients with 
BRCAwt. Although there was a significant difference in 
baseline BRCA status (patients with BRCAm receiving 
niraparib = 10.4%; patients with BRCAm receiving 
olaparib = 91.4%) in the FL-M setting in our study, the 
PFS rates at 24 months in the olaparib BRCAm group 
(65.9%) and in the niraparib BRCAwt group (59.7%) 
were similar. The follow-up time in this study was not 
sufficiently long, which could have influenced the similar 
PFS rates in both the treatment groups. Moreover, most 
patients with newly diagnosed ovarian cancer were well 
maintained under treatment, at least during a median 
follow-up time of 29.1 months. In recurrent settings, a 
significant difference was observed between the two sub-
groups, with patients with BRCAwt achieving an mPFS 
of 22.7 months while that in patients with BRCAm was 
not reached. Although the number of patients was small, 
the observed mPFS was consistent with the trend observed 
in previous RCTs, and the observed mPFS appears to be 
longer. Furthermore, this study showed that patients with 
ovarian cancer gained longer PFS benefits with FL-M 
than PSR-M. However, in the patients with BRCAm, 
the effectiveness of PARPi used in PSR-M is not inferior 
to that used in FL-M, and the 24-month PFS rates of 
the FL-M and PSR-M settings were 62.2% and 72.7%, 
respectively. According to our analysis, the possible 
reasons include the high sensitivity to PARPi in patients 

with BRCAm and a relatively low tumor burden before 
maintenance therapy. Among the 37 cases in the FL-M 
setting with BRCAm, only 2 had tumor lesions larger 
than 2 cm, which were 3.1 cm and 2.5 cm, respectively. 
Among the 11 cases in the PSR-M setting with BRCAm, 
only 2 had tumor lesions larger than 2 cm, which were 
3.0 cm and 2.5 cm, respectively. However, the sample 
size was small; so, further prospective studies with larger 
sample sizes are needed for clarification.

OS controversy of PARPi

The impact of PARPi on OS has been a hot topic in 
recent years. The OS detriment observed in non-BRCAm 
populations from NOVA trial and ARIEL3 trial have led 
to the restriction of the label for niraparib and rucaparib 
in the gBRCAm and tBRCA PSR settings, respectively, 
last year in the United States.[25,26] In the NOVA trial, at 
the final OS analysis, niraparib maintenance treatment 
showed no OS benefit vs. placebo in the non-gBRCAm 
(n = 350) cohort (mOS 31.0 months vs. 34.8 months; 
HR, 1.06, 95% CI, 0.81–1.37).[27] In the ARIEL3 trial, 
final OS analysis in the BRCAwt/loss of heterozygosity 
(LOH) high (n = 158) and BRCAwt/LOH low (n = 161) 
subgroups reported HR greater than one for rucaparib vs. 
placebo (BRCAwt/LOH high median OS 36.8 months vs. 
44.7 months; HR, 1.28, 95% CI, 0.841–1.948; BRCAwt/
LOH low median OS 28.6 months vs. 32.6 months; HR, 
1.15, 95% CI, 0.784–1.695).[28] Based on the OS data 
seen in the non-BRCAm populations from NOVA trial 
and ARIEL3 trial, the FDA is concerned that all the PARPi 
represent a class of products associated with increased 
safety risk when used for the maintenance treatment of 
ovarian cancer in those without a BRCAm in the PSR set-
ting. Therefore, the FDA has restricted the indications for 
niraparib as PSR-M therapy only for germline BRCAm 
patients and olaparib as PSR-M therapy only for germline 
or somatic BRCAm patients in the United States.[29] At 
present, the indications of olaparib and niraparib for the 
PSR-M population have not changed in other countries 
including China. In future, we will continue to explore the 
OS of the FL-M and PSR-M settings.

Initiation time of PARPi

In several, large, phase III clinical trials, PARPi mainte-
nance therapy was generally initiated 6–8 weeks after the 
end of the last chemotherapy. However, there is a lack 
of consensus regarding its real-world applications. In this 
study, no significant difference was observed among the 
three groups that started maintenance therapy at different 
intervals after chemotherapy, indicating that patients may 
achieve similar benefits regardless of the initiation time of 
maintenance therapy.

AEs of PARPi

RCT evidence has shown that hematological AEs are the 
most commonly observed AEs associated with PARPi. 
Any grade of thrombocytopenia appears to be more 
frequent for niraparib than for olaparib.[12,15] After 
starting the dose adjustment, the NORA study showed a 
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significant improvement in hematological AEs, especially 
thrombocytopenia.[13] This is consistent with our observa-
tion where most patients were initiated with 200 mg 
once daily, and only 39.1% of patients in the niraparib 
group experienced dose reductions, which is lower than 
that in the olaparib group. In addition, the incidences 
of some grade 3 or higher AEs were lower than those 
in the RCTs; for example, grade 3 or higher neutrope-
nia in the niraparib group was 7.8% in our study and 
12.8–20.3% in the RCTs,[12,13,22,23] which may be related 
to not only patient management but also to recall bias in 
the retrospective study. However, the RWE for olaparib 
showed anemia and neutropenia as the most frequent 
AEs resulting in dose interruption (6.8% and 1.6%, 
respectively) and reduction (8.0% and 1.6%, respec-
tively). Nausea and vomiting (8.4%) were the other AEs 
frequently reported among patients receiving olaparib.[18] 
A similar hematological AE profile was observed in this 
study, with neutropenia and anemia being the most com-
monly reported AEs. Among non-hematological AEs, 
skin pigmentation was the most common AE in patients 
receiving niraparib. The frequency of nausea was higher 
in those receiving olaparib. It should be noted that in this 
study, skin pigmentation was higher in patients receiving 
niraparib; hence, supportive therapy may be recom-
mended for patients with ovarian cancer undergoing 
niraparib maintenance therapy.

Limitations of the study

The uncontrolled bias over BRCAm in the enrolled 
patients could be a limitation of the present study. Hence, 
comparative studies on olaparib and niraparib as main-
tenance therapies with equally comparable numbers of 
patients according to the BRCA subgrouping may be 
required to determine the differences in efficacy out-
comes. Furthermore, a longer follow-up period is needed 
to observe the long-term survival benefits.

This study portrayed the real-world treatment landscape 
and was not designed to compare the effects of olaparib 
and niraparib. Thus, it cannot offer guidance to patients 
regarding which one to choose, as all medication choices 
are grounded in the prevailing guidelines.

Similar promising efficacy outcomes and manageable AEs 
observed in this real-world study signify that both olapa-
rib and niraparib are potential therapeutic agents for the 
maintenance of patients with ovarian cancer. Both olapa-
rib and niraparib were effective in patients with ovarian 
cancer without any new safety signals except for skin pig-
mentation. The interval between the end of chemotherapy 
and the start of maintenance therapy did not appear to 
affect the PARPi efficacy. In patients with BRCAm, the 
24-month PFS of the PARPi used in the PSR-M therapy 
was even higher than that used in the FL-M.

Funding

This work was supported by grants from the Natural Science 
Foundation of Sichuan Province (No. 2023NSFSC0702) 
and the Basic Research Business Fee Project of Central 

Universities at the University of Electronic Science and 
Technology of China (No. ZYGX2022J024).

Conflicts of interest

None.

References
 1. Torre LA, Trabert B, DeSantis CE, Miller KD, Samimi G, Runowicz 

 CD, et al. Ovarian cancer statistics, 2018. CA Cancer J Clin 
2018;68:284–296. doi: 10.3322/caac.21456.

 2. Liu H, Zhou L, Cheng H, Wang S, Luan W, Cai E, et al. Char-
acterization of candidate factors associated with the metastasis 
and progression of high-grade serous ovarian cancer. Chin Med J 
2023;136:2974–2982. doi: 10.1097/CM9.0000000000002328.

 3. Pignata S, C Cecere S, Du Bois A, Harter P, Heitz F. Treatment of 
recurrent ovarian cancer. Ann Oncol 2017;28:viii51–viii56. doi: 
10.1093/annonc/mdx441.

 4. Borley J, Brown R. Epigenetic mechanisms and therapeutic targets 
of chemotherapy resistance in epithelial ovarian cancer. Ann Med 
2015;47:359–369. doi: 10.3109/07853890.2015.1043140.

 5. Colombo PE, Fabbro M, Theillet C, Bibeau F, Rouanet P, Ray-Co-
quard I. Sensitivity and resistance to treatment in the primary 
management of epithelial ovarian cancer. Crit Rev Oncol Hematol 
2014;89:207–216. doi: 10.1016/j.critrevonc.2013.08.017.

 6. Zhong L, Tran AT, Tomasino T, Nugent E, Smith JA. Cost-ef-
fectiveness of niraparib and olaparib as maintenance therapy 
for patients with platinum-sensitive recurrent ovarian cancer. J 
Manag Care Spec Pharm 2018;24:1219–1228. doi: 10.18553/
jmcp.2018.24.12.1219.

 7. Bartoletti M, Pelizzari G, Gerratana L, Bortot L, Lombardi D, 
Nicoloso M, et al. Bevacizumab or PARP-inhibitors maintenance 
therapy for platinum-sensitive recurrent ovarian cancer: A net-
work meta-analysis. Int J Mol Sci 2020;21:3805. doi: 10.3390/
ijms21113805.

 8. Wang DF, Zhang J, Zhang C, Yu J, Shi Y, Xu SQ, et al. Real-world 
clinical data analysis of PARPi as first-line maintenance therapy 
in newly diagnosed epithelial ovarian cancer patients. Zhang-
hua Fu Chan Ke Za Zhi 2022;57:641–652. doi: 10.3760/
cma.j.cn112141-20220728-00490.

 9. U.S. Food & Drug Administration. FDA approves olaparib tab-
lets for maintenance treatment in ovarian cancer. FDA, 2019.  
Available from: https://www.fda.gov/drugs/resources-information- 
approved-drugs/fda-approves-olaparib-tablets-maintenance-treat-
ment-ovarian-cancer. [Last accessed on September 16, 2022]

 10. U.S. Food & Drug Administration. FDA approves maintenance 
treatment for recurrent epithelial ovarian, fallopian tube or  
primary peritoneal cancers. FDA, 2020. Available from: https://
www.fda.gov/news-events/press-announcements/fda-approves- 
maintenance-treatment-recurrent-epithelial-ovarian-fallopi-
an-tube-or-primary-peritoneal. [Last accessed on September 16, 
2022]

 11. Tao M, Cheng J, Wu X. Niraparib as maintenance therapy in 
germline ATM-mutated and somatic BRCA2-mutated ovarian 
cancer with brain metastases: A case report and literature review. 
Onco Targets Ther 2020;13:12979–12986. doi: 10.2147/OTT.
S281302.

 12. Mirza MR, Monk BJ, Herrstedt J, Oza AM, Mahner S, Redondo A, 
et al. Niraparib maintenance therapy in platinum-sensitive, recur-
rent ovarian cancer. N Engl J Med 2016;375:2154–2164. doi: 
10.1056/NEJMoa1611310.

 13. Wu XH, Zhu JQ, Yin RT, Yang JX, Liu JH, Wang J, et al. Niraparib 
maintenance therapy in patients with platinum-sensitive recurrent 
ovarian cancer using an individualized starting dose (NORA): A 
randomized, double-blind, placebo-controlled phase III trial. Ann 
Oncol 2021;32:512–521. doi: 10.1016/j.annonc.2020.12.018.

 14. Ledermann J, Harter P, Gourley C, Friedlander M, Vergote I, Rus-
tin G, et al. Olaparib maintenance therapy in platinum-sensitive 
relapsed ovarian cancer. N Engl J Med 2012;366:1382–1392. doi: 
10.1056/NEJMoa1105535.

 15. Pujade-Lauraine E, Ledermann JA, Selle F, Gebski V, Penson RT, 
Oza AM, et al. Olaparib tablets as maintenance therapy in patients 
with platinum-sensitive, relapsed ovarian cancer and a BRCA1/2 

https://www.fda.gov/drugs/resources-information-
approved-drugs/fda-approves-olaparib-tablets-maintenance-treatment-ovarian-cancer
https://www.fda.gov/drugs/resources-information-
approved-drugs/fda-approves-olaparib-tablets-maintenance-treatment-ovarian-cancer
https://www.fda.gov/drugs/resources-information-
approved-drugs/fda-approves-olaparib-tablets-maintenance-treatment-ovarian-cancer
https://www.fda.gov/news-events/press-announcements/fda-approves-
maintenance-treatment-recurrent-epithelial-ovarian-fallopian-tube-or-primary-peritoneal
https://www.fda.gov/news-events/press-announcements/fda-approves-
maintenance-treatment-recurrent-epithelial-ovarian-fallopian-tube-or-primary-peritoneal
https://www.fda.gov/news-events/press-announcements/fda-approves-
maintenance-treatment-recurrent-epithelial-ovarian-fallopian-tube-or-primary-peritoneal
https://www.fda.gov/news-events/press-announcements/fda-approves-
maintenance-treatment-recurrent-epithelial-ovarian-fallopian-tube-or-primary-peritoneal


Chinese Medical Journal 2025;138(10) www.cmj.org

1201

mutation (SOLO2/ENGOT-Ov21): A double-blind, randomised, 
placebo-controlled, phase 3 trial. Lancet Oncol 2017;18:1274–
1284. doi: 10.1016/S1470-2045(17)30469-2.

 16. Cho A, Park JY, Lee SW, Kim DY, Suh DS, Kim JH, et al. Real-world 
experience of olaparib as maintenance therapy in BRCA-mutated 
recurrent ovarian cancer. Arch Gynecol Obstet 2021;304:1055–
1063. doi: 10.1007/s00404-021-06013-x.

 17. Vilming B, Fallås-Dahl J, Bentzen AG, Ingebrigtsen VA, Nilsen EB, 
Vistad I, et al. Real-life data of niraparib maintenance treatment 
in patients with recurrent platinum-sensitive ovarian cancer. J 
Clin Oncol 2021;39:5560. doi: 10.1200/JCO.2021.39.15_suppl. 
5560.

 18. Zheng H, Gao Y, Guo H, Li L, Li Q, Cui H, et al. Real-world 
experience of olaparib treatment in patients with ovarian cancer: A 
Chinese multicenter study. Mol Cancer Ther 2021;20:1735–1742. 
doi: 10.1158/1535-7163.MCT-20-1064.

 19. Armstrong DK, Alvarez RD, Backes FJ, Barroilhet L, Behbakht 
K, Berchuck A, et al. NCCN clinical practice guidelines in oncol-
ogy, ovarian cancer including fallopian tube cancer and primary 
peritoneal cancer, version 2. 2023. Available from: https://nccn.
org/professionals/physician_gls/pdf/ovarian.pdf. [Last accessed on 
June 2, 2023]

 20. Coleman RL, Oza AM, Lorusso D, Aghajanian C, Oaknin A, Dean 
A, et al. Rucaparib maintenance treatment for recurrent ovarian 
carcinoma after response to platinum therapy (ARIEL3): A ran-
domised, double-blind, placebo-controlled, phase 3 trial. Lancet 
2017;390:1949–1961. doi: 10.1016/S0140-6736(17)32440-6.

 21. Moore K, Colombo N, Scambia G, Kim BG, Oaknin A, Friedlander 
M, et al. Maintenance olaparib in patients with newly diagnosed 
advanced ovarian cancer. N Engl J Med 2018;379:2495–2505. 
doi: 10.1056/NEJMoa1810858.

 22. González-Martín A, Pothuri B, Vergote I, DePont Christensen R, 
Graybill W, Mirza MR, et al. Niraparib in patients with newly 
diagnosed advanced ovarian cancer. N Engl J Med 2019;381:2391–
2402. doi: 10.1056/NEJMoa1910962.

 23. Li N, Zhu J, Yin R, Wang J, Pan L, Kong B, et al. Treatment with 
niraparib maintenance treatment in patients with newly diag-
nosed advanced ovarian cancer: A phase 3 randomized clinical 
trial. JAMA Oncol 2023;9:1230–1237. doi: 10.1001/jamaon-
col.2023.2283.

 24. Monk BJ, Coleman RL, Fujiwara K, Wilson MK, Oza AM, Oak-
nin A, et al. ATHENA (GOG-3020/ENGOT-ov45): A randomized, 
phase III trial to evaluate rucaparib as monotherapy (ATHE-
NA-MONO) and rucaparib in combination with nivolumab 
(ATHENA-COMBO) as maintenance treatment following front-
line platinum-based chemotherapy in ovarian cancer. Int J Gynecol 
Cancer 2021;31:1589–1594. doi: 10.1136/ijgc-2021-002933.

 25. GSK. Niraparib important prescribing information. 2022. Avail-
able from: https://www.zejulahcp.com/content/dam/cf-pharma/
hcp-zejulahcp-v2/en_US/pdf/ZEJULA%20(niraparib)%20
Dear%20HCP%20Letter%20November%202022.pdf. [Access 
on September 25, 2023]

 26. Clovis Oncology. Rucaparib important prescribing information. 
2022. Available from: https://www.accessdata.fda.gov/drugsatfda_
docs/label/2022/209115s013lbl.pdf. [Access on October 19, 2023]

 27. Matulonis U, Herrstedt J, Oza A, Mahner S, Redondo A, Ber-
ton D, et al. Final overall survival and long-term safety in the 
ENGOT-OV16/ NOVA phase III trial of niraparib in patients with 
recurrent ovarian cancer (LBA 6). Gynecol Oncol 2023;176:S31–
S32. doi: 10.1016/j.ygyno.2023.06.508.

 28. Coleman RL, Oza A, Lorusso D, Aghajanian C, Oaknin A, Dean A, 
et al. O003/#557 overall survival results from ARIEL3: A phase 3 
randomized, double-blind study of rucaparib vs placebo following 
response to platinum-based chemotherapy for recurrent ovarian 
carcinoma. Int J Gynecol Cancer 2022;32:A3–A4. doi: 10.1136/
ijgc-2022-igcs.5.

 29. AstraZeneca. Lynparza (olaparib) US prescribing information 2023. 
Available from: https://den8dhaj6zs0e.cloudfront.net/50fd68b9- 
106b-4550-b5d0-12b045f8b184/00997c3f-5912-486f-a7db-
930b4639cd51/00997c3f-5912-486f-a7db-930b4639cd51_viewable_
rendition__v.pdf. [Access on November 20, 2023]

How to cite this article: Wang DF, Shi XW, Pei J, Zhang C, Peng LP, 
Zhang J, Zheng J, Peng CR, Huang XQ, Liu XS, Liu H, Zhang GN. 
Olaparib and niraparib as maintenance therapy in patients with 
newly diagnosed and platinum-sensitive recurrent ovarian cancer: A 
single-center study in China. Chin Med J 2025;138:1194–1201. doi: 
10.1097/CM9.0000000000003125

https://nccn.org/professionals/physician_gls/pdf/ovarian.pdf
https://nccn.org/professionals/physician_gls/pdf/ovarian.pdf
https://www.zejulahcp.com/content/dam/cf-pharma/hcp-zejulahcp-v2/en_US/pdf/ZEJULA%20(niraparib)%20Dear%20HCP%20Letter%20November%202022.pdf
https://www.zejulahcp.com/content/dam/cf-pharma/hcp-zejulahcp-v2/en_US/pdf/ZEJULA%20(niraparib)%20Dear%20HCP%20Letter%20November%202022.pdf
https://www.zejulahcp.com/content/dam/cf-pharma/hcp-zejulahcp-v2/en_US/pdf/ZEJULA%20(niraparib)%20Dear%20HCP%20Letter%20November%202022.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/209115s013lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/209115s013lbl.pdf
https://den8dhaj6zs0e.cloudfront.net/50fd68b9-
106b-4550-b5d0-12b045f8b184/00997c3f-5912-486f-a7db-930b4639cd51/00997c3f-5912-486f-a7db-930b4639cd51_viewable_rendition__v.pdf
https://den8dhaj6zs0e.cloudfront.net/50fd68b9-
106b-4550-b5d0-12b045f8b184/00997c3f-5912-486f-a7db-930b4639cd51/00997c3f-5912-486f-a7db-930b4639cd51_viewable_rendition__v.pdf
https://den8dhaj6zs0e.cloudfront.net/50fd68b9-
106b-4550-b5d0-12b045f8b184/00997c3f-5912-486f-a7db-930b4639cd51/00997c3f-5912-486f-a7db-930b4639cd51_viewable_rendition__v.pdf
https://den8dhaj6zs0e.cloudfront.net/50fd68b9-
106b-4550-b5d0-12b045f8b184/00997c3f-5912-486f-a7db-930b4639cd51/00997c3f-5912-486f-a7db-930b4639cd51_viewable_rendition__v.pdf

	﻿Olaparib and niraparib as maintenance therapy in patients with newly diagnosed and platinum-sensitive recurrent ovarian cancer: A single-center study in China
	﻿Introduction
	﻿Methods
	﻿Study design and patients
	﻿Dosage regimen and clinical evaluation
	﻿Outcome assessment
	﻿Statistical analyses

	﻿Results
	﻿Baseline characteristics
	﻿Efficacy
	﻿AEs

	﻿Discussion
	﻿PFS improvement by PARPi
	﻿OS controversy of PARPi
	﻿Initiation time of PARPi
	﻿AEs of PARPi
	﻿Limitations of the study

	﻿Funding
	﻿Conflicts of interest
	﻿References




