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ARTICLE INFO ABSTRACT
Keywords: Background: Retrospective analyses of niraparib trials showed that baseline platelets and weight were associated
Ovarian cancer with occurrence of G > 3 thrombocytopenia. A rational adjustment of dose to reduce adverse reactions (RADAR)

Platinum-Sensitive strategy was never prospectively compared with standard dose.

glrap arl;t? pati Methods: NEWTON aimed to evaluate the safety of niraparib RADAR dosing strategy in pts with platinum-
0se optimization .. . . . . . o

€ op sensitive, high-grade serous and endometroid ovarian, fallopian tube, or primary peritoneal cancer, as well as
Toxicity . . L . . . . . . . .
Phase TT in pts with ovarian cancer and a germline or somatic BRCA mutation, irrespective of histologic subtype. Pts with

weight> 58 and < 77 kg, or > 77 kg with platelet count < 150,000/pL were randomized to receive niraparib
200 mg (RADAR) or 300 mg (standard). Pts < 58 kg were assigned to 200 mg (RADAR), and pts > 77 kg with
baseline platelet count > 150,000/pL were assigned to 300 mg (RADAR). For pts assigned to 200 mg, in the
absence of thrombocytopenia, severe neutropenia or anemia within cycle 3, dose escalation to 300 mg was
considered at cycle 4. The primary endpoint was G > 3 thrombocytopenia within cycle 3.

Results: 48 pts were randomized to RADAR or standard dose (300 mg/day) and 34 pts were assigned to RADAR
without randomization. A total of 58 pts was included in the entire RADAR cohort. In the randomized part, a
lower G> 3 thrombocytopenia incidence was observed in the RADAR compared to standard arm (4.2%, vs
41.7%, corresponding to a difference of —37.5%, 72%CI —49.2; —25.8, Z-test p= 0.0044). In the RADAR cohort,
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6 pts out of 57 had G> 3 thrombocytopenia (10.5%, 70% CI: 5.2-18.6;). Median PFS was 10.3 and 11.7 months
in the randomized RADAR and 300 mg arms. The median PFS in the entire RADAR cohort was 10.0 months.
Conclusions: Niraparib RADAR dosing is associated with a lower incidence of severe thrombocytopenia.
Clinicaltrials.gov number: NCT03891576

1. Introduction

Ovarian cancer (OC) is one of the leading causes of death from gy-
necological cancer worldwide [1,2]. Approximately 70% of patients
with advanced OC, though initially responsive to platinum chemo-
therapy, relapse and subsequent treatments are less effective. Optimal
debulking surgery and platinum sensitivity correlate with better out-
comes [3].

The NOVA/ENGOT-OV16 trial showed a PFS benefit with niraparib
maintenance among patients with platinum-sensitive OC after partial/
complete response to the last platinum line. This benefit was consistent
regardless of germline BRCA 1/2 mutations (gBRCAm) or homologous
recombination deficiencies (HRD) [4,5]. In this setting, also olaparib
and rucaparib yielded a PFS benefit among patients with BRCAm
(SOLO2/ENGOT-Ov21 trial) or regardless of biomarker status (ARIEL3
trial), respectively [6,7].

Additionally, a clinical benefit with PARPi maintenance - mainly
driven by PFS improvement - was demonstrated in first-line setting
advanced OC, both with olaparib in BRCAm (SOLO1 trial) and niraparib
and rucaparib regardless of BRCA and HRD status (PRIMA, and
ATHENA-MONO trials) [8-10].

EMA approved olaparib, niraparib and rucaparib as maintenance
therapy in both first-line and recurrent settings, in BRCAm patients for
olaparib and regardless of mutational status for niraparib and rucaparib.

Despite an acceptable tolerance profile, hematological toxicities
(including anemia, thrombocytopenia, and neutropenia) were very
common during the PARPi treatment.

In particular, in the NOVA trial, niraparib led to a higher incidence of
grade 3-4 treatment-emergent adverse events (TEAEs) compared to
placebo: 74.1% vs 22.9%. Due to TEAEs, many patients underwent dose
interruption (68.9% vs 5%), dose reduction (66.5% vs 14.5%) and
discontinuation (14.7% vs 2.2%). Most of the TEAEs were hematological
with thrombocytopenia being the most frequent (61.3% vs 5.6% any
grade; 33.8% vs 0.6% grade >3), followed by anemia and neutropenia.
Notably, thrombocytopenia was the main cause of dose reduction, and it
was most prevalent within the first 3 cycle of treatment. Indeed, the
majority of patients received a lower dose than the 300 mg/day estab-
lished by the phase I trial, thus improving safety beyond cycle 3 [11].
Patients with body weight < 58 kg had a particularly high incidence of
TEAEs, and this led to the Summary of Product Characteristics (SmPC)
being updated, indicating that 200 mg/day is the best dose for these
patients. However, a retrospective analysis using the NOVA dataset
showed that also patients with a body weight between > 58 and < 77 kg
or > 77 kg and baseline platelet count < 150,000/uL experienced a
significant rate of hematologic-TEAEs with the planned standard 300
mg/day dose, ultimately resulting in an average niraparib dosing levels
of 207 mg daily (due to dose interruptions and reductions) [12,13].

In the PRIMA trial, an amendment introduced an individualized
starting dose (200 mg/day for patients with body weight < 77 kg or
platelet count < 150,000/pL, and 300 mg/day for patients with body
weight > 77 kg and platelet count > 150,000/pL), which resulted in a
better tolerance [14].

Therefore, the NEWTON study aimed to prospectively assess whether
a new customized dosing strategy based on body weight and baseline
platelet count, called RADAR (Rational Adjustment of Dose to reduce
Adverse Reactions), would reduce thrombocytopenia incidence; phar-
macokinetic samples were also collected as a sub-study to further
explore drug exposure-toxicity relationships.

2. Methods
2.1. Participants/patients

NEWTON enrolled patients with histologically diagnosed high-grade
serous or high-grade endometrioid ovarian, fallopian tube, or primary
peritoneal cancer, as well as patients with ovarian, fallopian tube, or
primary peritoneal cancer and a known somatic or germline BRCA
mutation, irrespective of histologic subtype. Patients must have received
at least 2 previous lines of platinum therapy (not necessarily consecu-
tive) with a platinum-sensitive disease, referring to the penultimate
platinum regimen (>6 months between treatment end and progression)
and a partial or complete response to the last platinum line without any
sign of progression within 8 weeks from therapy completion. No pre-
vious PARPi treatment was allowed. Patients had to be aged > 18 years,
with an Eastern Cooperative Oncology Group performance status (ECOG
PS) of < 1 and normal organ and bone marrow function. Full eligibility
criteria are provided in the protocol (appendix S2). All patients provided
written informed consent.

The protocol and subsequent amendments were approved by
Competent Authorities and applicable ethics committees of the coun-
tries involved. ClinicalTrials.gov number: NCT03891576; EudraCT
2018-003736-77.

2.2. Study design and treatment

This multicenter, open-label, phase II trial aimed to assess the safety
benefit of the RADAR dosing strategy.
The proposed RADAR dosing strategy was as follows:

o Patients weighing < 77 kg: starting dose 200 mg/day

e Patients weighing > 77 kg with baseline platelet count < 150,000/
pL: starting dose 200 mg/day

e For all patients starting at 200 mg/day, dose escalation to 300 mg/
day was permitted at cycle 4 if no hematologic TEAEs had occurred
(defined as any-grade thrombocytopenia, grade >3 neutropenia, or
anemia according to CTCAE v4.03).

o Patients weighing > 77 kg with platelet count > 150,000/pL: starting
dose 300 mg/day

The cycle length in all groups was 28 days (+/- 3 days).

Eligible patients with either a baseline body weight > 58 and < 77 kg
or a baseline body weight > 77 kg and a platelet count < 150,000/pL
were randomized with a 1:1 ratio to receive either niraparib at a stan-
dard dose of 300 mg/day (according to SmPC - standard arm) or nir-
aparib at the initial dose of 200 mg daily (RADAR arm). Randomization
was concealed using an interactive web-response system and minimi-
zation procedure, stratified by platinum sensitivity, use of bevacizumab
with the penultimate platinum-based regimen and response during the
last platinum-based regimen.

Eligible patients with body weight < 58 kg were assigned - without
randomization - to receive niraparib starting dose of 200 mg/day ac-
cording to the RADAR dosing; patients weighing > 77 kg and with a
baseline platelet count > 150,000/pL were assigned to receive niraparib
300 mg/day according to the RADAR dosing.

The entire RADAR cohort consisted of patients enrolled in the ran-
domized RADAR dosing arm together with patients who were assigned
to RADAR non-randomly. In case of non-hematologic TEAEs of grade
> 3, niraparib treatment was interrupted until resolution to grade < 1 or
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baseline, with mandatory dose reductions (from 300 mg/day to 200 mg/
day and 200 mg/day to 100 mg/day) upon resumption. For hematologic
TEAESs, interruption was required if neutrophils < 1000/pL, hemoglobin
< 8 g/dL, or platelets < 100,000/pL. Treatment resumed at the same or
reduced dose once neutrophils were > 1500/pL, hemoglobin > 9 g/dL,
and platelets > 100,000/pL; dose reduction was mandatory for any
episode in which platelets had dropped below 75,000/pL, whereas in
other situations, dose adjustments were left to the investigator's
discretion. Recurrent TEAEs of similar or greater severity required
further interruption and dose reduction. Treatment was permanently
discontinued if toxicity persisted for > 28 days, the maximum dose re-
ductions had already been reached, or in cases of myelodysplastic syn-
drome (MDS), acute myeloid leukemia (AML), disease progression, or
patient or physician decision to discontinue.

2.3. Assessments

Tumor assessments were performed by computed tomography or
magnetic resonance imaging at baseline, at 6 months from registration/
randomization and subsequently according to clinical practice timing
until disease progression. Assessments were evaluated according to
Response Evaluation Criteria in Solid Tumours (RECIST criteria) version
1.1.

Blood count was evaluated weekly (day 1, 8, 15, 21) for cycle 1,
during the cycle of the dose escalation (i.e., fourth cycle) and in case of
dose interruption or reduction due to hematologic toxicity until AE
resolution and for the 4 subsequent weeks at the new dosage.

2.4. Pharmacokinetics study

Blood samples for pharmacokinetics (PK) analysis were routinely
collected pre-dose and 2 h post-dose on day 1 of the first 3 cycles and
pre-dose on day 15 of cycle 1. Additional sampling was performed in
specific cases: if dose escalation occurred during cycle 4, samples were
collected pre- and post-dose on day 1, and pre-dose on day 15; in case of
dose reduction, pre-dose samples were collected on day 1 of the cycle in
which the dose was reduced, and again on day 1 of the subsequent cycle.

2.5. Outcomes and endpoints

Primary and secondary endpoints were evaluated separately for the
randomized cohort, analyzed according to randomization arm, and the
entire cohort of patients assigned to receive RADAR dosing (randomized
or non-randomized).

The primary endpoint was the rate of patients experiencing grade
> 3 thrombocytopenia during the first 3 cycles of niraparib.

Secondary safety endpoints included the rate of patients experi-
encing grade > 3 thrombocytopenia during the first 6 cycles and the
safety profile, by assessing the worst grade experienced by each patient
for each type of adverse event reported.

Secondary efficacy endpoints included PFS, PFS rate at 6 months
(PFS-6), overall survival (OS), and OS rate at 24 months (0S-24). The
PFS was defined from registration/randomization to progression or
death, whichever occurred first. The OS was defined from the treatment
registration/randomization to death.

Secondary endpoints included treatment compliance, in terms of
treatment duration, number of cycles, frequency and reason for drug
discontinuation, and dose intensity (defined as the administered dose in
mg per time unit — i.e. day).

PK parameters were described, specifically niraparib concentrations
at trough (before dosing) and at peak (2 h after the daily dose was
taken).

2.6. Statistical methods

The rate of patients experiencing grade > 3 thrombocytopenia
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during the first 3 cycles of niraparib reported in the NOVA trial was
considered as the historical reference. The sample size was calculated for
both the comparison of the primary endpoint between the RADAR arm
and the control arm (standard 300 mg dose) in the randomized cohort,
and the evaluation of the primary endpoint in the entire RADAR cohort.
It was also planned that the population randomized to RADAR arm
would account for 50% of the entire RADAR cohort. This mirrored the
patient population distribution observed in the NOVA trial; therefore, a
capping procedure was applied.

2.6.1. Sample size of randomized cohort

To detect a reduction in the rate of grade > 3 thrombocytopenia in
the randomized cohort from 35% to 15% in favor of RADAR dosing (one-
sided alpha 14%, 80% power), 66 patients were required (33 pts in the
RADAR arm and 33 pts in the 300 mg/day arm).

2.6.2. Sample size of entire RADAR cohort

Assuming that a primary endpoint rate > 34% in the entire RADAR
cohort would not be clinically meaningful, whereas a rate < 15% would
be considered safe, a sample size of 66 patients assigned to RADAR
dosing (randomized or not) ensured a one-sided alpha error of 1% and
89% power.

If the randomized cohort showed a statistically significant result on
the primary endpoint, the test in the entire RADAR cohort could be
performed with a one-sided alpha of 15%, according to the graphical
approach described by Maurer and Bretz [15].

2.6.3. Statistical analyses

The primary endpoint rates were reported as the absolute and rela-
tive frequencies. Confidence intervals (CIs) were calculated using the
exact binomial method. In the randomized cohort, Fisher’s exact test
was used to compare absolutefrequences between arms; the difference of
the thrombocytopenia proportions was tested by means of Z-test.

The PFS, PFS-6, OS and 0S-24 were described with the Kaplan-Meier
(KM) method. The log-rank test and Cox proportional hazards model
were used to assess the differences between arms in terms of PFS and OS.
Results were presented as hazard ratios (HRs) and 95% ClIs.

The correlation between the primary endpoint and specific PK pa-
rameters (i.e., peak plasma concentration) was evaluated using a
multivariable logistic mixed model for repeated measures. Additionally,
the association between the PK parameters (trough level and peak level)
and clinical characteristics of patients were assessed using multivariable
linear mixed models for repeated measures.

2.7. Trial oversight

The trial adhered to the principles of the Declaration of Helsinki,
Good Clinical Practice guidelines, and local laws. The trial was designed
and sponsored by the Mario Negri Institute on behalf of the Mario Negri
Gynecologic Oncology (MaNGO) group, and it was conducted in
collaboration with the North Eastern German Society of Gynecological
Oncology (NOGGO) group. The sponsor was responsible for overseeing
data collection, analysis, and interpretation.

Authors had full access to data, wrote and approved the manuscript,
attested to the accuracy and completeness of data, confirmed adherence
to the protocol, and made the final decision to submit the manuscript for
publication. GlaxoSmithKline LLC. supported the trial but had no access
to the data and did not contribute to the interpretation of the results or
the writing of this article.

3. Results
3.1. Patients

The study was discontinued before reaching the target sample size
because of decreased patient enrollment over time. Between November
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2019 and January 2024, 92 patients were screened: 10 were screening
failures and 82 were included in the NEWTON study. Out of these, 34
were assigned to the non-randomized arms (17 at 200 mg/day and 17 at
300 mg/day), while 48 were randomized to either 200 mg/day or 300
mg/day (24 patients per arm), for a total of 58 patients included in the
entire RADAR cohort. One patient assigned to non-randomized RADAR
300 mg/day group had a wild-type clear cell histotype at screening, and
she never received any study treatment; therefore, she was excluded
from the primary endpoint and safety analyses. The study flowchart is
depicted in Figure 1. Table 1 shows the demographic and clinical
characteristics at screening and baseline of the 48 randomized patients
and the 57 patients of the entire RADAR cohort included in the primary
analysis (Table S1 shows the same characteristics according to all arms).

In the entire RADAR cohort, 55 (96.5%) patients had an ECOG PS
equal to 0, the median age was 61.0 years (Q1-Q3: 56.0-69.0), the
median weight was 68.0 kg (first quartile [Q1]-third quartile [Q3]:
56.0-78.3); 19 patients (33.9%) were mBRCA. In most of the mBRCA
patients, mutations were germline (14 patients; 73.7%). Furthermore,
46 (80.7%) patients had a platinum-free interval > 12 months at the
penultimate platinum-based therapy, 34 (59.6%) received bevacizumab
at the penultimate platinum-based line. Thirty-one (54.4%) and 26
(45.6%) patients had a partial or complete response to the last platinum
line.

3.2. Treatment exposure

In the randomized arms, all patients received the study treatment
(n = 48) with a median duration of treatment of 11.2 months (Q1-Q3:
4.0-17.6) in the RADAR 200 mg/day arm and 9.2 months (Q1-Q3:
5.7-22.9) in the standard 300 mg/day arm. Sixteen (33.3%) patients
were still on treatment at study closure; out of 32 no longer under study
treatment, 13 (92.9%) patients in the RADAR 200 mg/day arm and 14
(77.8%) in the standard 300 mg/day arm discontinued the treatment for
disease progression, and only 1 (7.1%) patient discontinued for adverse
event in the RADAR 200 mg/day arm (Table 2 and Table S2).

Fifty-seven patients in the entire RADAR cohort received the study
treatment with a median number of cycles of 11.0 (Q1-Q3: 6.0-18.0); 14
(24.6%) patients were still under treatment at study closure. Of the 43
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patients no longer under study treatment, 37 (86.0%) discontinued due
to disease progression, while 3 (7.0%) discontinued the treatment due to
adverse events (Table 2). Dose intensity values are reported in Table 2
and Table S2.

3.3. Thrombocytopenia

During the first 3 cycles, 1 (4.2%) and 10 (41.7%) patients experi-
enced a grade > 3 thrombocytopenia in the randomized RADAR 200
mg/day and in the randomized standard 300 mg/day arm, respectively,
corresponding to a difference of —37.5% (72%CI —49.2; —25.8, Z-test
p = 0.0044).

Within the entire RADAR cohort, 6 patients experienced grade > 3
thrombocytopenia during the first 3 cycles (10.5%; 70% CI: 5.2-18.6;
95% CI: 3.4-23.2). Since the upper limit of the 70% confidence inter-
val—predefined based on the study sample size—was below the his-
torical reference incidence rate of 35% (and the upper limit of the 95%
CI was also below 35%), the trial outcome was considered statistically
positive.

Two patients (8.3%, 95% CI 1.0-27.0) in the randomized RADAR
200 mg/day arm and 10 patients (41.7%, 95% CI. 21.9-61.4,
p = 0.0173) in the randomized standard 300 mg/day arm experienced a
grade > 3 thrombocytopenia during the first 6 cycles. In the entire
RADAR cohort, 7 patients experienced a grade > 3 thrombocytopenia
during the first 6 cycles (12.3%, 95% CI: 5.1-23.7) (Table S3).

Data on thrombocytopenia occurrence in the first 3 and 6 cycles
according to the assigned dosing group are reported in Table S3.

3.4. Pharmacokinetics

Table S4 reports the niraparib concentrations at different time points
across treatment dosing groups. According to the multivariable logistic
mixed model, no significant correlation between peak levels and grade
>3 thrombocytopenia was found during the first three cycles
(Table S5).

The boxplots displaying the trough and peak levels of niraparib ac-
cording to treatment dosing group in the first three cycles are shown in
Fig. 2.

Screened pts
N=92

Screening failures

A

N=10
v v
’ weight < 58 kg | weight > 77 kg and

platelet count > 150°000/uL

v
58 < weight <77 kg or > 77 kg and
platelet count < 150°000/pL

R v v

A Non-randomized Non-randomized
D RADAR 200 mg/day RADAR 300 mg/day
A N=17 N=17

R

v v
Randomized RADAR Randomized standard
200 mg/day 300 mg/day
N=24 N=24

Major violations
and not treated
N=1

Pts included in the primary
endpoint, secondary endpoints
and safety analyses
N=17

Pts included in the
primary endpoint and
safety analyses
N=16

Pts included in the
secondary endpoints
analysis
N=17

Pts included in the primary
endpoint, secondary endpoints
and safety analyses
N=24

Pts included in the primary
endpoint, secondary endpoints
and safety analyses
N=24

Fig. 1. Study flowchart. Legend: N: number of patients; R: randomized; NR: Not randomized.
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Table 1 Table 2
Demographic and baseline characteristics. Treatment description.
Rand. RADAR Rand. 300 Entire RADAR Rand. RADAR Rand. 300 Entire RADAR
200 mgN= 24 mgN= 24 cohortN= 57 200 mgN= 24 mgN= 24 cohort N = 57
Platelet count (1000/uL) Patients who received 24 (100.0) 24 (100.0) 57 (100.0)
Median (Q1 - Q3) 219.5 211.5 192.0 treatment - n (%)
(165.0-280.5) (166.0-255.5) (166.0-260.0) Treatment duration
Age (months)
Median (Q1 - Q3) 62.5 63.5 61.0 Median (Q1 - Q3) 11.2 (4.0-17.6) 9.2 (5.7-22.9) 9.9 (6.0-17.0)
(56.0-68.5) (58.5-70.5) (56.0-69.0) Number of cycles
ECOG PS - n (%) Median (Q1 - Q3) 11.5 (4.5-18.5) 10.0 (6.0-24.5) 11.0 (6.0-18.0)
0 23 (95.8) 22 (91.7) 55 (96.5) Niraparib dose 4 (16.7) 0 (0.0) 5(8.8)
1 1(4.2) 2(8.3) 2(3.5) escalation to 300 mg
Weight (Kg) -n (%)
Median (Q1 - Q3) 68.0 65.0 68.0 Niraparib dose 3(12.5) 19 (79.2) 18 (31.6)
(63.5-72.0) (62.0-71.0) (56.0-78.3) reduction to 200 mg

Height (cm) -1 (%)

Median (Q1 - Q3) 165.0 160.0 160.0 Niraparib dose 9 (37.5) 7 (29.2) 19 (33.3)
(156.0-167.0) (156.5-163.5) (154.5-166.0) reduction to 100 mg

Missing 1 0 1 -1 (%)

Race - n (%) Niraparib dose

White 24 (100.0) 24 (100.0) 57 (100.0) intensity (mg/day)

BRCA mutated - n (%) Median (Q1 - Q3) 188.3 187.9 187.4

No 17 (70.8) 16 (66.7) 33 (58.9) (110.9-195.7) (141.9-231.5) (124.5-197.9)

Yes 5(20.8) 7 (29.2) 19 (33.9) Missing 0 0 1

Vus 2(8.3) 1(4.2) 4(7.1) Treatment 14 (58.3) 18 (75.0) 43 (75.4)

Missing 0 0 1 discontinued - n (%)

Type of test for BRCA - n Reasons for
(%) discontinuation - n

Germline 11 (50.0) 13 (56.5) 32 (59.3) (%)

Somatic 11 (50.0) 10 (43.5) 22 (40.7) Disease Progression 13 (92.9) 14 (77.8) 37 (86.0)

Missing 2 1 3 Adverse Event 1(7.1) 0 (0.0) 3(7.0)

F.I.G.O. stage - n (%) Deterioration of 0(0.0) 1 (5.6) 2(4.7)

I 1(4.2) 0(0.0) 4(7.0) clinical conditions or

)i 0 (0.0) 0 (0.0) 1(1.8) clinical decision

III 16 (66.7) 19 (79.2) ho37 (64.9) Patient refusal 0(0.0) 2(111) 0 (0.0)

v 6 (25.0) 5(20.8) 12 (21.1) Other primary tumor 0(0.0) 0 (0.0) 1(2.3)

Unknown 14.2) 0(0.0) 3(5.3) occurrence

Histological type - n (%) Investigator decision 0(0.0) 1(5.6) 0 (0.0)

Serous 24 (100.0) 23 (95.8) 56 (98.2) Still under treatment at 10 (41.7) 6 (25.0) 14 (24.6)

Endometrioid 0 (0.0) 14.2) 1(1.8) study closure - n (%)

Number of previous . _ K K
chemotherapy lines - n Legend: N: Number of subjects; Q1 - Q3: First - third quartile
(%) Note. The entire RADAR cohort includes the randomized RADAR 200 mg arm

2 18 (75.0) 17 (70.8) 44 (77.2) and both non-randomized arms (200 mg and 300 mg).

3 5(20.8) 5(20.8) 10 (17.5)

4 14.2) 1(4.2) 3(5.3) .

, 0 (0.0) 142) 0 (0.0) 3.5. Secondary endpoints

Platinum Sensitivity - n
(%) The median follow-up for the randomized cohort was 28.1 months

[6—12) months 3(12.5) 2(8.3) 11 (19.3) (Q1-Q3: 13.1-43.0).

3 12 ?‘b"mhs, b 21 (87.5) 22 L7 46 (80.7) Overall, 32 (66.7%) patients had disease progression or died. A
S:szurfcﬁ:::vﬁi n median PFS of 10.3 months (95% CI: 4.4-not reached) and 11.7 months
penultimate platinum (95% CI: 6.2-26.1) were observed in the randomized RADAR 200 mg/
based therapy - n (%) day arm and the randomized standard 300 mg/day arm, respectively. No

No 9 (37.5) 9 (37.5) 23 (40.49) significant PFS differences between the randomized arms were detected

Yes ) 15 (62.5) 15 (62.5) 34 (59.6) (log-rank p= 0.9339).

Best response during last
regimen - n (%) The PFS-6 was 70.8% (95% CIL: 48.4-84.9) and 78.0% (95% CI:

CR 11 (45.8) 12 (50.0) 26 (45.6) 55.0-90.2) in the randomized RADAR 200 mg/day and randomized

PR 13 (54.2) 12 (50.0) 31 (54.9) standard 300 mg/day arms, respectively.

Legend: N: Number of subjects. Q1 - Q3: First — third quartile. VUS: Variant of
Uncertain Significance.

Note. The entire RADAR cohort includes the randomized RADAR 200 mg arm
and both non-randomized arms (200 mg and 300 mg).

From the multivariable linear mixed models, statistically significant
correlations between serum creatinine ($[10 mg/dL difference] 81.56,
95% CI 14.22-148.89, p = 0.0182) and weight (p[10 kg difference]
—39.69, 95% CI —78.14 to —1.25, p = 0.0432) with trough levels were
detected during the first three cycles (Table S6). No significant corre-
lations were detected between peak levels and dose or other clinical
characteristics during the first three cycles (Table S7).

The univariable and multivariable Cox models confirmed no signif-
icant impact of the treatment arm on the PFS (Table S8).

The median follow-up for the entire RADAR cohort was 34.9 months
(Q1-Q3: 19.0-42.1). A median PFS of 10.0 months (95% CI: 8.0-13.7)
was observed, with 42 (72.4%) patients who either had disease pro-
gression or died. The PFS-6 was 75.4% (95% CI: 62.1-84.7).

The KM survival curves for PFS in the randomized and the entire
RADAR cohorts are illustrated in Fig. 3, panels A and B, respectively.

In the randomized cohort, 13 (27.1%) patients died. A median OS of
37.9 months (95% CI: 24.9-not reached) and 36.4 months (95% CI: 23.9-
not reached) were observed in the randomized RADAR 200 mg/day arm
and the randomized standard 300 mg/day arm, respectively (Fig. 4A).
No statistically significant differences between the randomized arms in
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Fig. 2. (A) Boxplot for the peak (post 2 h) niraparib concentration at day 1 of cycle 1 and the trough (pre-dose) niraparib concentration at day 15 of cycle 1 according
to treatment group. (B) Boxplot for the trough and peak niraparib concentrations at day 1 of cycle 2 according to treatment group. (C) Boxplot for the trough and peak
niraparib concentrations at day 1 of cycle 3 according to treatment group. The boxplots show the median as the horizontal line, the lower and upper edges of the box
as the 1st and 3rd quartiles and the whiskers as the vertical lines extending to the smallest and largest values within 1.5*IQR (interquartile range). Values that fall
above or below are considered outliers and are displayed as dots. Legend: N: number of patients; R: randomized; NR: Not randomized. Note. The RADAR cohort
includes the randomized 200 mg arm and both non-randomized arms (200 mg and 300 mg).
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Fig. 3. (A) Kaplan-Meier curves for progression free survival in the randomized cohort according to treatment arm. (B) Kaplan-Meier curve for progression free
survival in the entire RADAR cohort. The grey area represents the 95% confidence band of the curve. Legend: NE: Not estimated. CI: confidence interval. Note. The
RADAR cohort includes the randomized 200 mg arm and both non-randomized arms (200 mg and 300 mg).
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Fig. 4. (A) Kaplan-Meier curves for overall survival in the randomized cohort according to treatment arm. (B) Kaplan-Meier curve for overall survival in the entire
RADAR cohort. The grey area represents the 95% confidence band of the curve. Legend: NE: Not estimated. CI: confidence interval. Note. The RADAR cohort
includes the randomized 200 mg arm and both non-randomized arms (200 mg and 300 mg).

terms of OS were detected (p = 0.7347).

No significant impact of the treatment arm on the OS emerged from
both the univariable and multivariable Cox models (Table S9).

The 0S-24 was 87.7% (95% CI: 58.8-96.8) and 77.9% (95% CI:
45.9-92.3) in the randomized RADAR 200 mg/day arm and the ran-
domized standard 300 mg/day arm, respectively.

Within the entire RADAR cohort, the median OS was 38.2 months
(95% CI: 28.6-not reached), with 21 (36.2%) patients who died. The OS-
24 was 74.0% (95% CI: 58.5-84.4).

The KM survival curves for OS in the randomized and the entire
RADAR cohorts are illustrated in Figs. 4A and 4B, respectively.

3.6. Safety

A total of 579 TEAEs occurred in 56 of 57 patients (98.8%) who
received niraparib of the entire RADAR cohort.

Treatment-emergent hematologic events of any grade that occurred
in at least 10% of patients of the RADAR cohort, included

thrombocytopenia (57.9%), anemia (50.9%), and neutropenia (21.1%).
In the randomized arms, 45.8% of patients in the RADAR 200 mg/day
arm and 66.7% of patients in the standard 300 mg/day arm experienced
thrombocytopenia of any grade. Five cases of thrombocytopenia led to
patient hospitalization (one in each randomized arm and 3 in the non-
randomized RADAR arms). Other TEAEs accounting for more than
10% were: abdominal pain (10.5%), constipation (17.5%), nausea
(36.8%), vomiting (17.5%), fatigue (40.4%), COVID-19 (15.8%), blood
creatinine increased (24.6%), arthralgia (12.3%) and hypertension
(28.1%) (Table 3 and Table S10).

Looking at dose reductions for adverse events in the RADAR cohort,
34 patients (59.6%) had niraparib reductions due to adverse events; the
most common adverse events were thrombocytopenia (14 patients;
41.2%) and anemia (8 patients; 23.5%) (Table S5). In the randomized
cohort, 12 (50.0%) patients in the RADAR 200 mg/day arm and 20
(83.3%) patients in the standard 300 mg/day arm reduced the niraparib
dose due to adverse event with the most frequent event being throm-
bocytopenia (6 patients in the randomized RADAR 200 mg arm and 8 in
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Table 3

Adverse events of any grade that occurred in at least 10% of patients and any adverse events of grade 4-5.

European Journal of Cancer 239 (2026) 116685

Rand. RADAR 200 mgN= 24

Rand. 300 mgN= 24

Entire RADAR cohortN= 57

G1-G2n G3-G4n G5n G1-G2n G3-G4n G5n G1-G2n G3-G4n G5n
(%) (%) (%) (%) (%) (%) (%) (%) (%)

Blood and lymphatic system disorders
Anaemia 7 (29.2) 3(12.5) 0 (0.0) 6 (25.0) 5(20.8) 0 (0.0) 18 (31.6) 11 (19.3) 0 (0.0)
Neutropenia 3(12.5) 3(12.5) 0 (0.0) 4 (16.7) 3(12.5) 0 (0.0) 9 (15.8) 3(5.3) 0 (0.0)
Thrombocytopenia 9 (37.5) 2(8.3) 0 (0.0) 6 (25.0) 10 (41.7)  0(0.0) 25 (43.9) 8 (14.0) 0 (0.0)
Gastrointestinal disorders
Abdominal pain 3(12.5) 0 (0.0) 0 (0.0) 4 (16.7) 0 (0.0) 0 (0.0) 6 (10.5) 0 (0.0) 0 (0.0)
Constipation 4(16.7) 0 (0.0) 0 (0.0) 5 (20.8) 0 (0.0) 0 (0.0) 10 (17.5) 0 (0.0) 0 (0.0)
Nausea 9 (37.5) 0 (0.0) 0 (0.0) 13(54.2)  0(0.0) 0 (0.0) 21 (36.8) 0 (0.0) 0 (0.0)
Vomiting 3(12.5) 14.2) 0 (0.0) 3(12.5) 0 (0.0) 0 (0.0) 9 (15.8) 1(1.8) 0 (0.0)
General disorders and administration site

conditions
Fatigue 10 (41.7) 2(8.3) 0 (0.0) 9 (37.5) 1(4.2) 0 (0.0) 21 (36.8) 2(3.5) 0 (0.0)
Infections and infestations
COVID-19 3(12.5) 0 (0.0) 0 (0.0) 4(16.7) 0 (0.0) 0 (0.0) 9 (15.8) 0 (0.0) 0 (0.0)
Investigations
Blood creatinine increased 7 (29.2) 0 (0.0) 0 (0.0) 7 (29.2) 0 (0.0) 0 (0.0) 14 (24.6) 0 (0.0) 0 (0.0)
Musculoskeletal and connective tissue

disorders
Arthralgia 3(12.5) 0 (0.0) 0 (0.0) 3(12.5) 0 (0.0) 0 (0.0) 7 (12.3) 0 (0.0) 0 (0.0)
Neoplasms benign, malignant and unspecified

(incl cysts and polyps)
Acute myeloid leukaemia 0(0.0) 0(0.0) 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1(1.8)
Myelodysplastic syndrome 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1(1.8)* 0 (0.0)
Pancreatic carcinoma 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1(1.8)
Vascular disorders
Hypertension 1(4.2) 2(8.3) 0 (0.0) 4 (16.7) 3(12.5) 0 (0.0) 5(8.8) 11 (19.3) 0 (0.0)

Legend: N: Number of patients. G: Grade.
*: Grade 4

Note. The entire RADAR cohort includes the randomized RADAR 200 mg arm and both non-randomized arms (200 mg and 300 mg).

the randomized standard 300 mg/day arm).

One case of myelodysplastic syndrome and one of acute myeloid
leukaemia were reported, and occurred in the non-randomized RADAR
arms. The investigators assessed these events as likely related to nir-
aparib. One patient experienced a case of pancreatic cancer, evaluated
as unlikely related to niraparib by the investigator. Acute myeloid
leukaemia and pancreatic cancer had a fatal outcome.

4. Discussion

The NEWTON trial met its primary objective: the RADAR dosing of
niraparib for patients with PSROC showed a statistically significant
reduction in the rate of grade > 3 thrombocytopenia compared with
standard dosing.

ENGOT-0ov16/NOVA trial had shown that niraparib 300 mg/day
greatly improved the PFS in patients with PSROC but with a high hae-
matologic toxicity burden, particularly grade > 3 thrombocytopenia,
which was higher than with other PARP inhibitors [16]. Retrospective
analyses of niraparib studies identified two factors highly correlated
with haematologic toxicity: body weight and platelet count. These re-
sults informed the SmPC and the amendment of the
ENGOT-0v26/GOG-3012/PRIMA trial in newly diagnosed advanced
OC. In the SmPC, the dose of niraparib was decreased to 200 mg in
patients with body weight < 58 kg, while in the PRIMA trial, the starting
dose of 300 mg/day was reduced to 200 mg/day in patients with body
weight < 77 kg or baseline platelet count < 150000/pL [17].

Our trial is the first to compare the occurrence of grade > 3 throm-
bocytopenia, randomizing the cohort of patients with body weight
within 58-77 kg or a baseline body weight > 77 kg and a platelet count
< 150,000/pL to 200 mg/day or 300 mg/day dosage.

The grade > 3 thrombocytopenia rate during the first three cycles
was 10.5% in the entire RADAR group, and it was reduced from 41.7%
in the 300 mg/day arm to 4.2% in the RADAR 200mg/day randomized
arm. Such a difference was statistically significant and its magnitude

appeared consistent with a secondary analysis of the PRIMA trial [17].

In our study, as anticipated, most of the grade > 3 thrombocytopenia
occurred during the first 3 cycles; notably, only one case was diagnosed
after the third cycle in the RADAR cohort. Of note, although the RADAR
300 mg/day cohort, comprising patients with body weight > 77 kg and
baseline platelet count > 150,000/pL, experienced a low incidence of
grade > 3 thrombocytopenia (3 of 16 patients, 18.8%) 14 of 16 patients
(87.5%) nonetheless required a dose reduction to 200 mg, predomi-
nantly due to grade 2 or 3 adverse events (8 of 14).

Severe hematologic toxicities, though monitored and managed
clinically, required a higher rate of dose reductions and interruptions in
the entire 300 mg/day cohort than in the RADAR 200 mg/day cohort
and this, in turn, implies that the overall dose exposure during the
treatment was similar in the two cohorts. Again, this finding is in
keeping with other retrospective [12] and prospective studies [18].

Our study was not powered to demonstrate an equivalence in effi-
cacy between the RADAR and the 300 mg/day dosing arms, but PFS and
OS were numerically similar, and the overall performance of RADAR
cohort, mirroring the NOVA population, was aligned with the NOVA’s
PFS and OS results.

Recent evidence suggests a clinically relevant relationship between
PARP inhibitor exposure and both toxicity and efficacy outcomes. In
BRCA-mutated ovarian cancer patients treated with olaparib, higher
drug exposure has been associated with an increased risk of early hae-
matological toxicity [19]. Similarly, exposure-response analyses for
rucaparib demonstrated correlations between plasma concentrations,
efficacy endpoints, and safety outcomes [20]. In addition, the NiQoLe
trial [21,22] provided real-world data on niraparib in platinum-resistant
ovarian cancer, and its ancillary pharmacokinetic analysis reported an
association between early drug exposure (Day 8) and dose-limiting
toxicities. These findings support the rationale for optimizing dosing
strategies and potentially implementing therapeutic drug monitoring
approaches.

In contrast with this evidence, no association was observed between
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niraparib peak levels and grade > 3 thrombocytopenia. In our study
trough concentrations were significantly associated with serum creati-
nine and body weight, suggesting that patient-specific factors influence
drug pharmacokinetics and therefore drug exposure. These findings
should require confirmation in larger patient cohorts.

This study has several limitations; the premature closure of enroll-
ment resulted in a reduced sample size and this limited the precision of
the reduction estimate of thrombocytopenia incidence. Moreover, the
PK analyses were exploratory and based on a limited number of samples
and peak exposure was approximated using a 2-hour post-dose con-
centration, although the true maximum concentration occurs approxi-
mately 4-6 h after dosing. This factor and the sparse, non-optimal
sampling schedule likely limited our ability to detect the exposur-
e—toxicity relationship described in the literature.

In conclusion, an individualized RADAR dosing strategy was asso-
ciated with a significant reduction in grade > 3 thrombocytopenia
compared with a fixed 300 mg/day starting dose, without an apparent
compromise in efficacy.

Funding
This study was supported by GlaxoSmithKline LLC
CRediT authorship contribution statement

Giulia Tasca: Writing — review & editing, Investigation. Michele Pio
Di Palma: Writing — review & editing, Formal analysis, Data curation.
Fabio Girardi: Writing — review & editing, Investigation. Nicoletta
Colombo: Writing — review & editing, Writing — original draft, Super-
vision, Investigation, Funding acquisition, Conceptualization. Valen-
tina Zizioli: Writing — review & editing, Investigation. Gabriella
Parma: Writing — review & editing, Investigation. Stefania Canova:
Writing - review & editing, Investigation. Silvia Derio: Writing — review
& editing, Investigation. Valentina Guarneri: Writing — review &
editing, Investigation. Silvia Ficarelli: Writing — review & editing,
Investigation, Conceptualization. Elena Biagioli: Writing — review &
editing, Writing — original draft, Supervision, Project administration,
Methodology, Funding acquisition, Conceptualization. Andrea Alberto
Lissoni: Writing — review & editing, Investigation. Roldano Fossati:
Writing — review & editing, Supervision, Project administration, Meth-
odology, Conceptualization. Davide Massa: Writing — review & editing,
Investigation. Eliana Rulli: Writing — review & editing, Supervision,
Methodology. Germana Tognon: Writing — review & editing, Investi-
gation. Jalissa Katrini: Writing — review & editing, Writing — original
draft, Methodology, Data curation. Pauline Wimberger: Writing — re-
view & editing, Investigation. Alessandra Bologna: Writing — review &
editing, Investigation. Mara Mantiero: Writing — review & editing,
Investigation. Cristina Matteo: Writing — review & editing, Formal
analysis, Data curation. Annamaria Ferrero: Writing — review & edit-
ing, Investigation. Luciano Carlucci: Writing — review & editing,
Methodology, Investigation, Data curation. Massimo Zucchetti:
Writing - review & editing, Project administration, Methodology,
Investigation, Formal analysis, Data curation. Francesca Galli: Writing
- review & editing, Methodology, Formal analysis, Data curation.
Mariateresa Lapresa: Writing — review & editing, Investigation. Dio-
nyssios Katsaros: Writing — review & editing, Investigation. Federica
Tomao: Writing - review & editing, Investigation.

Declaration of Competing Interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:
MPDP, RF,LC,FGalli ER, EB declared the following Financial Interests, to
their Institution, research grant: AstraZeneca, Gilead, MSD, Roche, GSK.
NC declared Financial Interests, Invited Speaker/Lectures: AstraZeneca,
Eisai, GSK, MSD, Merck & Co., Inc.— Advisory Boards: Roche,

European Journal of Cancer 239 (2026) 116685

AstraZeneca, MSD, GlaxoSmithKline, Immunogen, Eisai, Oncxerna,
Nuvation Bio, Gilead, Regeneron, Novocure, Seagen, Abbvie, Lilly,
BeOne- Research Grants: AstraZeneca, GSK, Roche; Non-financial In-
terests, Leadership Role, Chair, Scientific Committee: ACTO (Alleanza
contro il tumore ovarico) — Member: Nomination Committee ESMO;
Study funding, medical writing, and editorial support: Merck Sharp &
Dohme LLC, a subsidiary of Merck & Co., Inc., Rahway, NJ, US. GTasca
reports a relationship with GSK, AstraZeneca, Pharma&, MSD that in-
cludes: consulting or advisory, speaking and lecture fees, and travel
reimbursement. AAL reports a relationship with Astrazeneca Pharma-
ceuticals LP that includes: travel reimbursement. VG reports a rela-
tionship with Eli Lilly and Company, Daiichi Sankyo Inc, F. Hoffmann-La
Roche Ltd, Novartis, Pfizer, Menarini Stemline Italia SrL. VG reports a
relationship with AbbVie Inc that includes: speaking and lecture fees. VG
reports a relationship with Gilead Sciences Inc, Exact Sciences Corpo-
ration and Astra Zeneca that includes: consulting or advisory and
speaking and lecture fees. VG reports a relationship with MSD that in-
cludes: consulting or advisory. FGirardi reports a relationship with Eli
Lilly and Company that includes: speaking and lecture fees and travel
reimbursement. FGirardi reports a relationship with Gilead Sciences Inc
that includes: speaking and lecture fees and travel reimbursement.
FGirardi reports a relationship with Novartis that includes: travel
reimbursement. FGirardi reports a relationship with World Health Or-
ganization that includes: consulting or advisory. DM reports travel was
provided by University of Padua Department of Surgical Oncological
and Gastroenterology Sciences. DM reports a relationship with Eli Lilly
and Company that includes: travel reimbursement. DM reports a rela-
tionship with Pfizer Inc that includes: travel reimbursement. If there are
other authors, they declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper. GP, GTognon, MZ, CM, AF, AB, MM,
PW, DK, FT, ML, SF, SC, SD, VZ, JK declared no financial interest.

Appendix A. Supporting information

Supplementary data associated with this article can be found in the
online version at doi:10.1016/j.ejca.2026.116685.

References

[1] Filho AM, Laversanne M, Ferlay J, Colombet M, Pineros M, Znaor A, et al. The
GLOBOCAN 2022 cancer estimates: Data sources, methods, and a snapshot of the
cancer burden worldwide. Int J Cancer 2025 Apr 1;156(7):1336-46. https://doi.
org/10.1002/ijc.35278. PubMed PMID: 39688499.

[2] Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global
Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and Mortality
Worldwide for 36 Cancers in 185 Countries. CA Cancer J Clin 2021 May;71(3):
209-49. https://doi.org/10.3322/caac.21660. PubMed PMID: 33538338.

[3] Hanker LC, Loibl S, Burchardi N, Pfisterer J, Meier W, Pujade-Lauraine E, et al. The
impact of second to sixth line therapy on survival of relapsed ovarian cancer after
primary taxane/platinum-based therapy. Ann Oncol J Eur Soc Med Oncol 2012
Oct;23(10):2605-12. https://doi.org/10.1093/annonc/mds203. PubMed PMID:
22910840.

[4] Del Campo JM, Matulonis UA, Malander S, Provencher D, Mahner S, Follana P,
et al. Niraparib Maintenance Therapy in Patients With Recurrent Ovarian Cancer
After a Partial Response to the Last Platinum-Based Chemotherapy in the ENGOT-
0OV16/NOVA Trial. J Clin Oncol J Am Soc Clin Oncol 2019 Nov 10;37(32):
2968-73. https://doi.org/10.1200/JC0O.18.02238. PubMed PMID: 31173551;
PubMed Central PMCID: PMC6839909.

[5] Mirza MR, Monk BJ, Herrstedt J, Oza AM, Mahner S, Redondo A, et al. Niraparib
Maintenance Therapy in Platinum-Sensitive, Recurrent Ovarian Cancer. N Engl J
Med 2016 Dec 1;375(22):2154-64. https://doi.org/10.1056/NEJMoal611310.
PubMed PMID: 27717299.

[6] Ledermann JA, Oza AM, Lorusso D, Aghajanian C, Oaknin A, Dean A, et al.
Rucaparib for patients with platinum-sensitive, recurrent ovarian carcinoma
(ARIEL3): post-progression outcomes and updated safety results from a
randomised, placebo-controlled, phase 3 trial. Lancet Oncol 2020 May;21(5):
710-22. https://doi.org/10.1016/51470-2045(20)30061-9. PubMed PMID:
32359490; PubMed Central PMCID: PMC8210534.

[7] 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 mutation (SOLO2/ENGOT-Ov21): a
double-blind, randomised, placebo-controlled, phase 3 trial. Lancet Oncol 2017


https://doi.org/10.1016/j.ejca.2026.116685
https://doi.org/10.1002/ijc.35278
https://doi.org/10.1002/ijc.35278
https://doi.org/10.3322/caac.21660
https://doi.org/10.1093/annonc/mds203
https://doi.org/10.1200/JCO.18.02238
https://doi.org/10.1056/NEJMoa1611310
https://doi.org/10.1016/S1470-2045(20)30061-9

N. Colombo et al.

[8]

[91

[10]

[11]

[12]

[13]

[14]

Sep;18(9):1274-84. https://doi.org/10.1016/51470-2045(17)30469-2. PubMed
PMID: 28754483.

Monk B.J., Parkinson C., Lim M.C., Wilson M.K., Coleman R.L., Lorusso D., 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-0v45). J Clin Oncol. 40(34).

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 Dec 27;379(26):2495-505. https://doi.org/10.1056/
NEJMoal810858. PubMed PMID: 30345884.

Monk BJ, Barretina-Ginesta MP, Pothuri B, Vergote I, Graybill W, Mirza MR, et al.
Niraparib first-line maintenance therapy in patients with newly diagnosed
advanced ovarian cancer: final overall survival results from the PRIMA/ENGOT-
0V26/G0OG-3012 trial. Ann Oncol J Eur Soc Med Oncol 2024 Nov;35(11):981-92.
https://doi.org/10.1016/j.annonc.2024.08.2241. PubMed PMID: 39284381;
PubMed Central PMCID: PMC11934258.

Sandhu SK, Schelman WR, Wilding G, Moreno V, Baird RD, Miranda S, et al. The
poly(ADP-ribose) polymerase inhibitor niraparib (MK4827) in BRCA mutation
carriers and patients with sporadic cancer: a phase 1 dose-escalation trial. Lancet
Oncol 2013 Aug;14(9):882-92. https://doi.org/10.1016/51470-2045(13)70240-7.
PubMed PMID: 23810788.

Berek JS, Matulonis UA, Peen U, Ghatage P, Mahner S, Redondo A, et al. Safety and
dose modification for patients receiving niraparib. Ann Oncol J Eur Soc Med Oncol
2018 Aug 1;29(8):1784-92. https://doi.org/10.1093/annonc/mdy181. PubMed
PMID: 29767688.

Oza AM, Matulonis UA, Malander S, Hudgens S, Sehouli J, Del Campo JM, et al.
Quality of life in patients with recurrent ovarian cancer treated with niraparib
versus placebo (ENGOT-OV16/NOVA): results from a double-blind, phase 3,
randomised controlled trial. Lancet Oncol 2018 Aug;19(8):1117-25. https://doi.
org/10.1016/51470-2045(18)30333-4. PubMed PMID: 30026000.

Mirza M.R., Gonzélez-Martin A., Graybill W.S., O’'Malley D.M., Gaba L., Stephanie
Yap O.W., et al. Prospective evaluation of the tolerability and efficacy of niraparib
dosing based on baseline body weight and platelet count: Results from the PRIMA/

10

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

European Journal of Cancer 239 (2026) 116685

ENGOT-OV26/GOG-3012 trial. Cancer. 2023 Jun 15;129(12):1846-1855. doi
:10.1002/cncr.34706.

Bretz F, Maurer W, Brannath W, Posch M. A graphical approach to sequentially
rejective multiple test procedures. Stat Med 2009 Feb 15;28(4):586-604. https://
doi.org/10.1002/5im.3495. PubMed PMID: 19051220.

Lee JM, Liu JF. One fixed dosing of a poly(adenosine diphosphate ribose)
polymerase inhibitor does not fit all. Cancer 2023 Jun 15;129(12):1795-6. https://
doi.org/10.1002/cncr.34705. PubMed PMID: 37060235.

Gonzalez-Martin 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 Dec 19;381(25):2391-402. https://doi.org/10.1056/
NEJMoal910962. PubMed PMID: 31562799.

Monk BJ, Romero I, Graybill W, Churruca C, O’Malley DM, Knudsen A@, et al.
Niraparib Population Pharmacokinetics and Exposure-Response Relationships in
Patients With Newly Diagnosed Advanced Ovarian Cancer. Clin Ther 2024 Aug;46
(8):612-21. https://doi.org/10.1016/j.clinthera.2024.06.001. PubMed PMID:
39019698.

Velev M, Puszkiel A, Blanchet B, De Percin S, Delanoy N, Medioni J, et al.
Association between Olaparib Exposure and Early Toxicity in BRCA-Mutated
Ovarian Cancer Patients: Results from a Retrospective Multicenter Study.
Pharmaceuticals 2021 Aug 16;14(8):804. https://doi.org/10.3390/ph14080804.
Konecny GE, Oza AM, Tinker AV, Oaknin A, Shapira-Frommer R, Ray-Coquard I,
et al. Population exposure-efficacy and exposure-safety analyses for rucaparib in
patients with recurrent ovarian carcinoma from Study 10 and ARIEL2. Gynecol
Oncol 2021 Jun;161(3):668-75. https://doi.org/10.1016/j.ygyno.2021.03.015.
Joly F, Bazan F, Garbay D, Ouldbey Y, Follana P, Champeaux-Orange E, et al.
Improving real-world evaluation of patient- and physician-reported tolerability:
niraparib for recurrent ovarian cancer (NiQoLe). JNCI Cancer Spectr 2025 Jan 3;9
(1):pkaell4. https://doi.org/10.1093/jncics/pkael14.

Quesada S, Puszkiel A, Jouinot A, Thomas R, Kalbacher E, Follana P, et al.
Exposure-response relationship of niraparib in maintenance therapy for recurrent
ovarian cancer: ancillary analysis of the French GINECO-NiQoLe study. ESMO
Open 2025 May;10(5):105054. https://doi.org/10.1016/j.esmoop.2025.105054.


https://doi.org/10.1016/S1470-2045(17)30469-2
https://doi.org/10.1056/NEJMoa1810858
https://doi.org/10.1056/NEJMoa1810858
https://doi.org/10.1016/j.annonc.2024.08.2241
https://doi.org/10.1016/S1470-2045(13)70240-7
https://doi.org/10.1093/annonc/mdy181
https://doi.org/10.1016/S1470-2045(18)30333-4
https://doi.org/10.1016/S1470-2045(18)30333-4
https://doi.org/10.1002/cncr.34706
https://doi.org/10.1002/cncr.34706
https://doi.org/10.1002/sim.3495
https://doi.org/10.1002/sim.3495
https://doi.org/10.1002/cncr.34705
https://doi.org/10.1002/cncr.34705
https://doi.org/10.1056/NEJMoa1910962
https://doi.org/10.1056/NEJMoa1910962
https://doi.org/10.1016/j.clinthera.2024.06.001
https://doi.org/10.3390/ph14080804
https://doi.org/10.1016/j.ygyno.2021.03.015
https://doi.org/10.1093/jncics/pkae114
https://doi.org/10.1016/j.esmoop.2025.105054

	Rational adjustment of dose to reduce adverse reactions (RADAR) in patients with platinum-sensitive recurrent ovarian cance ...
	1 Introduction
	2 Methods
	2.1 Participants/patients
	2.2 Study design and treatment
	2.3 Assessments
	2.4 Pharmacokinetics study
	2.5 Outcomes and endpoints
	2.6 Statistical methods
	2.6.1 Sample size of randomized cohort
	2.6.2 Sample size of entire RADAR cohort
	2.6.3 Statistical analyses

	2.7 Trial oversight

	3 Results
	3.1 Patients
	3.2 Treatment exposure
	3.3 Thrombocytopenia
	3.4 Pharmacokinetics
	3.5 Secondary endpoints
	3.6 Safety

	4 Discussion
	Funding
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Appendix A Supporting information
	References


