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LETTER TO TH E EDITOR

Real-world outcomes of niraparib treatment in patients
with ovarian cancer: a multicenter non-interventional study
in China

Dear Editor,
Ovarian cancer remains the deadliest among all gyne-

cological cancers. Although most patients at advanced
stage respond to initial treatment, the majority experi-
ence recurrence [1]. It was estimated that 55,342 new
cases and 37,519 deaths from ovarian cancer occurred in
China annually [2]. Contemporarily, the treatment land-
scape has changed rapidly since the role of poly(adenosine
diphosphate-ribose) polymerase inhibitors (PARPi) in
ovarian cancer treatmentwas explored. Based on data from
the PRIMA/ENGOT-OV26/GOG-3012 [3] and ENGOT-
OV16/NOVA trials [4], niraparib has been approved glob-
ally as maintenance therapy for newly diagnosed and
platinum-sensitive recurrent ovarian cancer. The indica-
tion of niraparib for salvage treatment was based on the
results of the QUADRA (NCT02354586) trial [5]. Although
niraparib has been tested in prospective randomized clin-
ical trials (RCTs), no multicenter study on its real-world
application in China had been conducted. Considering the
differences in population, accessibility and affordability of
drugs, the results of the real-world settings may differ from
those of RCTs. Therefore, we conducted this multicenter,
non-interventional study at 8 hospitals.
Datawere collected from electronic records of a prospec-

tive cohort of patients who initiated niraparib treatment
between December 2018 and September 2021. The inclu-
sion and exclusion criteria (Supplementary Figure S1) and
the methodology are presented in Supplementary Mate-
rials and Methods. Of the total 142 patients, 93 received
niraparib as first-line maintenance therapy, 31 as main-
tenance therapy for platinum-sensitive recurrent ovarian
cancer, and 18 as salvage treatment. Themedian age was 57

Abbreviations: AE, Adverse event; CI, confidence interval; CR,
complete response; BRCA, BReast CAncer gene; FIGO, International
Federation of Gynecology and Obstetrics; HR, Hazard ratio; IQR,
Interquartile Range; ISD, Individualized starting-dose; PARPi, poly
(adenosine diphosphate-ribose) polymerase inhibitors; PFS,
progression-free survival; PR, partial response.
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years (interquartile range [IQR], 51-64 years). The BReast
CAncer (BRCA) gene status of 124 (87.3%) patients was
wild-type or unknown Overall, 140 (98.6%) patients had
an International Federation of Gynecology and Obstet-
rics (FIGO) stage III or IV ovarian cancer at diagnosis.
Additional baseline characteristics are presented in Sup-
plementary Tables S1-S2.
The overallmedian follow-up timewas 12.8months (95%

confidence interval [CI], 12.0-14.0 months). For patients
receiving first-line maintenance therapy, the median
progression-free survival (mPFS) was not reached (95% CI,
11.7 months-not evaluable [NE]) by January 2022, with a
probability rate of 84.8% (95% CI, 75.6%-90.7%) at 6 months
and 58.6% (95%CI, 46.9%-68.6%) at 12months; themPFS for
the platinum-sensitive recurrent ovarian cancer subgroup
was 8.4 months (95% CI, 3.9 months-NE), with a proba-
bility rate of 61.3% (95% CI, 42.0%-75.8%) and 39.2% (95%
CI, 21.5%-56.5%) at 6 and 12 months; for patients receiving
niraparib as salvage treatment, the mPFS was 5.5 months
(95% CI, 3.0-13.0 months), with 6- and 12-month probabil-
ity rates of 38.9% (95% CI, 17.5%-60.0%) and 32.4% (95% CI,
12.7%-54.0%) (Figure 1A). Multivariate analysis revealed
that response to the last chemotherapy was a significant
factor for PFS improvement in the first-line maintenance
subgroup (complete response [CR] vs. partial response
[PR]: HR = 0.356, 95% CI = 0.164-0.771; P = 0.009); while
the CA-125 level (≤35 UI/mL vs. >35 UI/mL: HR = 0.292,
95%CI= 0.106-0.803;P= 0.017)was statistically significant
for PFS improvement in the platinum-sensitive recurrent
ovarian cancer subgroup (Figure 1B-C, Supplementary
Tables S3).
Overall, the efficacy results of niraparib in the real-

world setting were consistent with those of RCTs. An
mPFS of 13.8 months was reported in the PRIMA study
[3], while it was not reached after a median follow-up of
12.8 months in the real-world study. For maintenance ther-
apy for platinum-sensitive recurrent ovarian cancer, the
mPFS of the NORA trial was 18.3 months, while it was
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F IGURE 1 Kaplan-Meier PFS curves for patients treated with niraparib for ovarian cancer in the real-world setting. (A) Kaplan-Meier
plots showing the PFS for patients receiving niraparib in different treatment phases (first-line maintenance therapy; maintenance therapy for
platinum-sensitive recurrent ovarian cancer; salvage treatment). (B) Kaplan-Meier plot showing the PFS among patients receiving niraparib
as first-line maintenance therapy with different responses to last chemotherapy (multivariate analysis showing P = 0.009). (C) Kaplan-Meier
plot showing the PFS among patients with platinum-sensitive recurrent ovarian cancer receiving niraparib as maintenance therapy with
different baseline levels of CA-125 (multivariate analysis showing P = 0.017).
Abbreviations: mPFS, median progression-free survival; CI, confidence interval; HR, hazard ratio; CA-125, cancer antigen 125; NE, not
evaluable; NR, not reached.

8.4 months in the real-world study. The minor discrep-
ancy was associated with several factors. First, patients in
real-world setting had poorer baseline characteristics. In
the NORA trial [6], 51.4% of patients achieved CR after
chemotherapy while it was 16.1% in the real-world set-
ting; all patients in the NORA trial had 2 lines of prior
chemotherapy, while 35.5% in the real-world study had
≥3 lines of prior chemotherapy. Further, PFS was calcu-
lated from the time of randomization in RCTs, in which
the maintenance therapy of niraparib was usually initi-
ated within 8-12 weeks after chemotherapy. There was no
such restriction on the time interval in the real-world set-
ting. Thus, the differences in the definition of PFS between
real-world studies and RCTs should also be considered.
Most patients (136/142 [95.8%]) had niraparib at a start-

ing dose of 200 mg once daily, according to the individu-
alized starting dose regimen. Overall, 24 (16.9%) patients
reported any grade of hematological treatment-emergent

adverse events (TEAEs); 18 (12.7%) patients experienced
grade≥3 TEAEs, including thrombocytopenia in 10 (7.0%),
anemia in 9 (6.3%), and neutropenia in 2 (1.4%) patients;
33 (23.2%) patients had dose adjustment, whereas 5 (3.5%)
patients discontinued niraparib due to toxicity (Supple-
mentary Tables S4-S5).
These results revealed that niraparib was well tolerated

in real-world settings, which may be due to the intense
follow-up and flexible management of AEs. Patients com-
pleted hematological tests every week during the first
month of niraparib use and were prescribed medicines
in advance as an early intervention for AEs. Noticeably,
our data showed a significant association between the
interval from chemotherapy completion to niraparib ini-
tiation and occurrence of grade ≥3 AEs (≥21 days vs. <21
days: 10.6% vs. 36.4%, P = 0.036), suggesting that initi-
ation of maintenance therapy before complete recovery
from myelosuppression might result in unwanted AEs.
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This finding may serve as a reference for clinical practice
and deserve future investigation.
Analysis of niraparib utilization patterns (Supplemen-

tary Tables S6 and S7) showed that 7.0% of patients were
treated with other drugs in combination with niraparib,
and there was no uniform treatment pattern after pro-
gression on niraparib. The percentage of patients receiving
niraparib as maintenance therapy (Supplementary Figure
S2) had increased from 80.0% in 2019 to 90.2% in 2021.
Although approved by US Food and Drug Administra-
tion, access to niraparib was initially limited in China
because of no therapeutic indications and non-inclusion
in China’s National Reimbursement Drug List. Niraparib
was authorized as a maintenance treatment for platinum-
sensitive recurrent ovarian cancer in December 2019 [7]
and as first-line maintenance therapy in October 2020 in
China [8]. At the beginning of the study period, due to eco-
nomic reasons, niraparib was often reserved as a last resort
when patients were resistant or intolerable to chemother-
apy. In January 2022, niraparib was included in China’s
National ReimbursementDrug List, thereby increasing the
affordability and utilization in early-line settings [9]. Addi-
tionally, Kaplan-Meir analysis (Figure 1A) showed that
the mPFS shortened as the numbers of treatment lines
increased. Thus, the early application of PARPi for improv-
ing survival and the optimal timing of introduction in the
whole-process management remains a matter of interest.
This study was limited by a relatively short follow-up

time because of the late approval of niraparib in China.
Besides, travel restrictions during the coronavirus pan-
demic in the past three years limited patients’ follow-up.
Despite these limitations, this multicenter study evaluated
the treatment outcomes of niraparib in a real-world setting
in China. The real-world results were generally consistent
with those reported in prospective clinical trials. Although
niraparib was well tolerated in clinical practice, a signifi-
cant association between the occurrence of grade ≥3 AEs
and an interval of <21 days between chemotherapy com-
pletion and niraparib initiation was observed, indicating
that a complete recovery from myelosuppression was nec-
essary before niraparib application.With the improvement
of drug accessibility and affordability in China, the num-
ber of treatment lines of niraparib has gradually moved
forward. However, the optimal timing for the introduc-
tion of PARPi in thewhole-processmanagement of ovarian
cancer remains a matter of interest.
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