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Real-world hematological adverse events in Chinese patients with
advanced ovarian cancer treated with an individualized starting
dose of niraparib
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Background: This work set out to examine the hematological adverse events (AEs) of an individualized
starting dose (ISD) of niraparib in Chinese patients with ovarian cancer (OC).

Methods: The medical records of 43 patients with OC who were treated with an ISD of niraparib at the
Cancer Hospital of The University of Chinese Academy of Sciences between February 2019 and January
2020 were retrospectively reviewed. Treatment-emergent hematological AEs were analyzed.

Results: Of the 43 patients with OC, 28 (65.1%) had hematological AEs of > grade 1, including
thrombocytopenia (39.5%), leukopenia (37.2%), and anemia (34.9%). Ten (23.3%) patients developed
grade 3/4 hematological AEs, including thrombocytopenia (11.6%), leukopenia (9.3%), and anemia (7.0%).
Among the individuals who developed AEs during treatment, 9 (32.1%) patients had their treatment
interrupted, with treatment being restarted in 8 (28.6%) cases, and 4 (14.3%) patients had the drug dose
decreased. No deaths were reported. The median times to the occurrence of any-grade leukopenia, anemia,
and thrombocytopenia were 30 (range, 7 to 162), 34 (range, 7 to 108), and 20 (range, 13 to 180) days,
respectively. Most AEs occurred within the first 3 months of treatment (93.8% leukopenia, 80.0% anemia,
and 76.5% thrombocytopenia). Treatments for AEs included supplementation of recombinant human
granulocyte colony-stimulating factor (n=5, 17.9%), erythrocytes (n=2, 7.1%), and recombinant human
thrombopoietin (n=5, 17.9%).

Conclusions: The incidence of adverse hematological reactions to an ISD of niraparib in Chinese patients
with advanced OC is relatively lower in the real world than in the phase III clinical trials PRIMA (also an
ISD) and NOVA. These hematological AEs can be managed through dose adjustment and symptomatic
therapy.

Keywords: Ovarian cancer (OC); platinum-based chemotherapy; niraparib; real-world study; adverse events (AEs)

Submitted Apr 08, 2021. Accepted for publication May 17, 2021.
doi: 10.21037/atm-21-2252
View this article at: http://dx.doi.org/10.21037/atm-21-2252

A ORCID: Junjian Wang, 0000-0002-3023-3329; Jianqing Zhu, 0000-0001-5736-7397.

© Annals of Translational Medicine. All rights reserved. Ann Transl Med 2021;9(10):869 | http://dx.doi.org/10.21037/atm-21-2252


https://crossmark.crossref.org/dialog/?doi=10.21037/atm-21-2252

Page 2 of 7

Introduction

Ovarian cancer (OC) affects more women than any other
malignancy of the female reproductive tract. Claiming the
lives of approximately 22,500 Chinese women each year,
the disease poses a severe threat to public health (1). At
diagnosis, about 70% of cases already show advanced disease
(2,3). The preferred treatment for OC is surgery combined
with platinum-based chemotherapy (2,3). Although clinical
remission can be achieved after the initial treatment, most
OC cases relapse within 3 years, and 5-year survival is only
about 40-50% (4,5). The focus of clinical management
of OC is to prolong the efficacy of platinum-containing
chemotherapy and delay recurrence (2,3).

Niraparib represents a known poly-ADP-ribose
polymerase (PARP 1/2) suppressor. PARP inhibitors can
block the repair of DNA single-strand breaks by PARP.
Loss of homologous recombination repair function caused
by mutations in the breast cancer susceptibility genes
BRCA1I and BRCA2 combined with PARP inhibition exerts
a synergistic synthetic lethal effect that results in tumor cell
death (6,7). At the same time, PARP inhibitors suppress
the reversible dissociation of the PARP protein from DNA,
which leads to long-term DNA-PARP complex stability
and inhibits the subsequent DNA repair process, causing
tumor cell death (6-8). Based on the NOVA study (9),
niraparib was approved by the United States Food and
Drug Administration (FDA) in 2017 as maintenance
therapy for platinum-sensitive recurrent epithelial OC
(EOC), fallopian tube cancer (FT'C), and primary peritoneal
cancer (PPC) in adult patients with a complete response
(CR) or partial response (PR) to platinum-containing
chemotherapeutic regimens (2). In 2020, niraparib was
approved by the National Medical Products Administration
(NMPA) for first-line maintenance therapy or maintenance
therapy after recurrence in adult patients with advanced
EOC, FTC, or PPC with CR or PR to platinum-containing
chemotherapeutic regimens, irrespective of BRCA mutation
status.

The ENGOT-OV16/NOVA (9), PRIMA (10), and
NORA (11) trials showed that niraparib can significantly
improve progression-free survival (PFS) in patients with
OC in comparison with placebo. In the above trials, the
commonest grade 3/4 adverse events (AEs) after niraparib
treatment included thrombocytopenia (31.0-33.8%), anemia
(25.3-28.7%), and neutropenia (12.8-19.6%) (9,10). In the
ENGOT-OV16/NOVA trial (9), nausea, thrombocytopenia,
and fatigue occurred in 73.6%, 61.3%, and 59.4% of cases,
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respectively. However, a real-world study (12) showed that
the 3 most common all-grade AEs in the first 3 months
post-niraparib initiation were fatigue (24%; grade 3/4,
3%), nausea (16%; grade 3/4, 2%), and thrombocytopenia
(14%; grade 3/4, 3%). Hence, important discrepancies can
be seen in safety data between clinical trials and real-world
studies, and real-world safety data in Chinese populations
are lacking. Real-world studies are more likely to represent
the actual clinical reality than clinical trials, for which many
patients are not eligible (13,14), and both study types are
considered to be complementary.

Therefore, this real-world study aimed to explore
hematological AEs and management strategies in Chinese
patients with OC treated with an individualized starting
dose (ISD) of niraparib. We present the following article in
accordance with the STROBE reporting checklist (available
at http://dx.doi.org/10.21037/atm-21-2252).

Methods
Patients

This real-world study retrospectively analyzed the data of
patients with OC who received an ISD of niraparib between
February 2019 and January 2020 at the Cancer Hospital
of The Chinese Academy of Sciences. All procedures
performed in this study involving human participants were
in accordance with the Declaration of Helsinki (as revised in
2013). The study was approved by institutional ethics board
of Cancer Hospital of the University of Chinese Academy
of Sciences (Zhejiang Cancer Hospital) (No. IRB-2021-71),
and the requirement for informed consent was waived.

The inclusion criteria for patients were: (I) age >18 years;
(II) a diagnosis of EOC, ETC, or PPC; (III) CR or PR to a
platinum-containing chemotherapeutic regimen; and (IV)
niraparib used as maintenance or later-line treatment. The
exclusion criterion was incomplete data.

Data collection and definitions

Baseline data obtained from patient clinical records included
age, weight, tumor classification, International Federation
of Gynecology and Obstetrics (FIGO) stage, Eastern
Cooperative Oncology Group (ECOG) performance
status, BRCA mutation status, type of surgery, response to
previous platinum-based chemotherapy, type of niraparib
therapy, cancer antigen 125 (CA-125) levels, AEs, and time
to AE occurrence. Myelosuppression-related AEs included
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Table 1 Baseline characteristics of patients before niraparib
initiation at 200 mg/day

Characteristics Total (n=43)
Age, years, median [IQR] 57 [52-64]
Weight, kg, mean + standard deviation 50.9+8.4
Weight, kg, median [range] 50.5 [33-75]
Type of cancer, n (%)

EOC 40 (93.0)

FTC 1(2.3)

PPC 2(4.7)
FIGO, n (%)

I 1(2.4)

I 3(7.1)

M 22 (52.4)

v 16 (38.1)
ECOG performance status, n (%)

0 36 (83.7)

1 6 (14.0)

2 1(2.3)
BRCA mutation status, n (%)

Wild type 27 (62.8)

Mutant 14 (32.6)

Unknown 2(4.6)
Response to most recent platinum-containing chemotherapy, n (%)

CR 9 (20.9)

PR 19 (44.2)

SD 15 (34.9)
Type of previous surgery, n (%)

Primary debulking surgery 30 (69.8)

NACT and interval debulking surgery 12 (27.9)

Unknown 1(2.3)
Niraparib therapy, n (%)

First-line maintenance therapy 25 (58.1)

Later-line therapy 14 (32.6)

Maintenance therapy for platinum-sensitive 4 (9.3)

recurrent patients
CA-125, U/mL 23.3(8.4,129.2)

IQR, interquartile range; EOC, epithelial ovarian cancer; FTC,
fallopian tube cancer; PPC, primary peritoneal cancer; FIGO,
International Federation of Gynecology and Obstetrics; ECOG,
Eastern Cooperative Oncology Group; CR, complete response;
PR, partial response; SD, stable disease; NACT, neoadjuvant
chemotherapy; CA-125, cancer antigen 125.
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any AE, leukopenia, anemia, and thrombocytopenia. All
myelosuppression-related AEs were categorized according
to Common Terminology Criteria for Adverse Events
(CTCAE) 4.0.3.

Statistical analysis

Statistical analyses were carried out with SPSS 22.0
(SPSS, USA). Continuous data conforming to a normal
distribution, as determined by the Kolmogorov-Smirnov
test, were expressed as mean * standard deviation, and those
with skewed distribution as median [range or interquartile
range (IQR)]. Categorical variables were expressed as n (%).

Results
Clinicodemograpbic features

In total, 43 patients who initiated niraparib at 200 mg/day
were enrolled in this study. The median follow-up time was
2 (range, 0.2-11.8) months. The cohort had a median age
of 57 IQR, 52-64) years and an average weight of 50.9+8.4
(range, 33-75) kg. The primary tumor type was EOC,
which accounted for 40 (93%) cases. Among them, 22
(52.4%) and 16 (38.1%) cases were FIGO stages 11T and IV,
respectively. BRCA wild type and mutants were detected in
27 (62.8%) and 14 (32.6%) patients, respectively. Primary
debulking surgery was the most common type of surgery
(n=30; 69.8%), followed by neoadjuvant chemotherapy
(NACT) combined with interval debulking surgery (1uble I).

Niraparib treatiment

At niraparib initiation, a higher proportion of cases had
achieved PR (n=19; 44.2%) than stable disease (SD) (n=15;
34.9%) or CR (n=9; 20.9%) following platinum-containing
chemotherapeutic regimens. Among the entire cohort,
25 (58.1%), 14 (32.6%), and 4 (9.3%) patients received
niraparib as maintenance therapy in the first-line setting,
as later-line treatment, and as maintenance therapy for
platinum-sensitive recurrent disease, respectively (1able 1).

AEs

A total of 28 (65.1%) cases experienced > grade 1
hematological AEs, including thrombocytopenia (39.5%),
leukopenia (37.2%), and anemia (34.9%). Ten (23.3%)
cases developed hematological AEs of grade 3/4, including
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Figure 1 Myelosuppression AEs. AEs, adverse events.

Table 2 Overall summary of any-grade AEs in the study population

AEs Total (n=43)
Any related AEs, n (%) 28 (65.1)
Any related CTCAE grade =3 AE, n (%) 10 (23.3)

Any AE leading to dose reduction 4/28 (14.3)"

Any AE resulting in treatment interruption 9/28 (32.1)*
Any AE resulting in treatment discontinuation 1(2.3)

Any AE resulting in death 0

*, percentage of the 28 cases with AEs. AE, adverse event;
CTCAE, Common Terminology Criteria for Adverse Events.

thrombocytopenia (11.6%), leukopenia (9.3%), and anemia
(7.0%) (Figure I). Among the 28 patients who developed
AEs during the treatment period, 9 patients had their
treatment interrupted (32.1%), with 8 (3.6%) cases had
restarted niraparib therapy after treatment for the AEs , and
4 (14.3%) patients had their drug dose reduced (7zble 2).

Timing of AE occurrence

The median times to the occurrence of any-grade
leukopenia, anemia, and thrombocytopenia were 30
(range, 7 to 162), 34 (range, 7 to 108), and 20 (range, 13 to
180) days, respectively (Figure 2). Most AEs occurred within
the first 3 months of treatment (93.8% leukopenia, 80.0%
anemia, and 76.5% thrombocytopenia) (Table 3).

AE management

Treatments for AEs included supplementation of
recombinant human granulocyte colony-stimulating factor
(n=5, 17.9%), erythrocytes (n=2, 7.1%), and recombinant
human thrombopoietin (n=5, 17.9%).
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Figure 2 Time to occurrence of any-grade myelosuppression AEs.

AFs, adverse events.

Table 3 Timing to the occurrence of myelosuppression AEs

Grade =1 AE, n (%)

AEs

0-3 months 3-6 months
Leukopenia (n=16) 15 (93.8) 1(6.3)
Anemia (n=15) 12 (80.0) 3(20.0)
Thrombocytopenia (n=17) 13 (76.5) 4 (23.5)

AE, adverse event.

Discussion

OC is the leading cause of death among all gynecological
cancers in developed countries, with most patients
presenting with FIGO stage III and IV (3). Treatment
strategy of OC has dramatically changed over the last
decade both in the new diagnosed and recurrent OC
patients. PARP inhibit would target tumors with defects
in the HR pathway due to BRCAI or BRCA2 mutations
but have little toxicity on normal cells with functional HR,
which could lead to more favorable outcomes in OC (6).
Maintenance treatment is currently able to delay disease
progression with manageable toxicity. BRCAI/2 mutations
and homologous recombination deficiency (HRD) are
the main predictive biomarkers for the majority of PARP
inhibitors. PARP inhibitors have transformed OC from a
“killer” to a chronic disease.

Data available from Western populations suggest
discrepancies in hematological AEs between randomized
controlled trials and real-world studies (9,10,12,15).
Therefore, this study aimed to examine hematological AEs
and management strategies in Chinese patients with OC
who received an ISD of niraparib. The results strongly
suggested that most hematological AEs in patients with
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advanced OC could be managed by dose modification and/
or symptomatic treatment, with only 2.3% of patients
discontinuing the treatment. Thus, niraparib administration
with an ISD is a tolerable option for advanced OC.

The ENGOT-OV16/NOVA trial (9) showed that
niraparib could significantly improve PFS in patients with
germinal BRCA-mutated OC [21.0 vs. 5.5 months, hazard
ratio (HR) =0.27; 95% confidence interval (CI): 0.17 to 0.41;
P<0.001], patients without germinal BRCA-mutated OC
and with HRD (12.9 vs. 3.8 months; HR =0.38; 95% CI:
0.24 to 0.59; P<0.001), and those without a germline BRCA
mutation (9.3 vs. 3.9 months; HR =0.45; 95% CI: 0.34 to
0.61; P<0.001) compared with placebo-treated cases. In the
PRIMA trial (10), patients with HRD OC had an improved
median PFS duration (21.9 vs. 10.4 months, HR =0.43; 95%
CI: 0.31 to 0.59; P<0.001). The randomized, double-blind,
controlled, phase 3 trial (NORA, niraparib for maintenance
treatment) involved Chinese individuals with platinum-
sensitive recurrent OC with germline BRCA mutation
or high-grade serious histologic features who attained a
CR or PR with platinum-containing chemotherapy (11).
In the NORA trial, niraparib reduced the odds of tumor
progression in the general patient population, with an
improved median PFS (HR =0.32; 95% CI: 0.23 to 0.45,
P<0.0001). These trials showed a survival benefit of
niraparib for patients with OC; but, in the clinical setting,
safety must also be considered.

A recent retrospective assessment of data from the
ENGOT-OV16/NOVA study (15) showed that individuals
with a body weight <77 kg or platelets <150,000/pL at
baseline might benefit from an ISD of 200 mg/day. An ISD
should be used during niraparib treatment for safety purposes.
In the NOVA trial, the most common grade 3/4 AEs among
niraparib-treated cases included thrombocytopenia (33.8%),
anemia (25.3%), and neutropenia (19.6%) (9); in the PRIMA
trial, they also included anemia (31.0%), thrombocytopenia
(28.7%), and neutropenia (12.8%) (10). The phase 3 NORA
trial showed grade 3/4 neutropenia, thrombocytopenia, and
anemia rates of 20.3%, 11.3%, and 14.7%, respectively,
among Chinese patients with OC (11). Recently, a real-world
study in the USA (12) that assessed 153 patients revealed that
during the 3-month period following niraparib initiation, 57
(37%) patients had at least one of the three most common
all-grade AEs, which were fatigue (24%; grade 3/4, 3%),
nausea (16%; grade 3/4, 2%), and thrombocytopenia (14%;
grade 3/4, 3%). In older patients (>70 years of age) in the
ENGOT-OV16/NOVA trial, the commonest grade 3/4 AEs
included thrombocytopenia (34.4%), neutropenia (16.4%),
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and anemia (13.1%) (16). These discrepancies in safety data
highlight the need for real-world studies for more accurate
representation of clinical reality (13,14). In the present study,
the rates of grade >1 and 3/4 anemia and thrombocytopenia
were 34.9% and 7.0%, and 39.5% and 11.6%, respectively.
These rates were generally lower than those reported in
randomized controlled trials (9-11), and were closer to
those observed in a real-life setting in the USA (12). Besides
clinical trials, there is always a risk of under-reporting
of grade 1/2 AEs, as they often do not require specific
management or can be addressed by pharmacists or general
clinics. Nevertheless, the rate of grade 3/4 AEs should be
more accurate, as these AEs require specific management
and often hospitalization, making them more likely to be
reported to the treating oncologist. In clinical trials, patients
are carefully selected, which can impact the incidence of AEs.
Although hematological AEs must always remain a concern
for oncologists, our results suggest that niraparib is safe and
well-tolerated by many patients.

This study has limitations. First, it was a retrospective
study with all inherent biases. Still, we included all patients
treated with an ISD of niraparib during the study period.
Second, all cases were treated in the same center, and the
patients were small in number. Third, it was not possible
to perform a multivariable analysis to identify patients at a
high risk of hematological AEs. Fourth, since niraparib is a
recently discovered molecule, no mid- or long-term follow-
up data are available yet; however, future studies should
examine AEs over the whole treatment course. Finally,
because of the short follow-up, no analysis of efficacy was
possible.

In conclusion, most hematological AEs in patients
with advanced OC treated with an ISD of niraparib can
be managed by dose modification and/or symptomatic
treatment. Only 2.3% of patients in our study discontinued
treatment. Niraparib with an ISD is a tolerable option
for advanced OC. This real-world study has indicated
that in Chinese clinical practice, the occurrence rate of
grade >3 hematological AEs (leukopenia, anemia, and
thrombocytopenia) among patients with an ISD of niraparib
(patients with a bodyweight <77 kg or a platelet count
<150,000/mL received 200 mg/day, and all other patients
300 mg/day) is lower than that reported in the phase III
NORA trial.
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