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e Population pharmacokinetic (PK)
analysis has been applied frequently
to explore the potential benefits of
drug dosing based on individual
patient characteristics. The
objective of this analysis was to
develop a population PK model using
all 4 niraparib trials and to conduct

efficacy and safety exposure—
response analyses in the PRIMA e Niraparib is a poly(ADP-ribose) polymerase (PARP) inhibitor that is approved for treatment in heavily
pretreated patients and maintenance treatment of patients with newly diagnosed or recurrent ovarian cancer
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Introduction

Population PK Model

Figure 3. Effects of Covariates on Niraparib Steady-State AUC (A) and C, ., (B)
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concentrations from 1442 patients from the following 4 studies: PN001, NOVA, QUADRA, and PRIMA (Figure 1) compartment (Figure 2)

relationship was observed for
efﬁcacy (pFS) e Niraparib exposures (area under the concentration—time curve [AUC], average concentration [C,,.], maximum

concentration [C ., ], and minimum concentration [C ;. ]) for patients in the PRIMA study were generated for the

e Niraparib model-predicted exposure exposure—response analyses using subject-level PK parameters estimated from the final population PK model

up to the time of disease e The relationship between model-predicted niraparib exposure (C,,, until progression, death, or censoring) and

Figure 2. 3-Compartment Population PK Model

Figure 4. PFS by Model-Predicted C_,, Group

Figure 5. Logistic Regression Plot for Grade 23

in Overall Population Thrombocytopenia Versus AUC

progression/death or censoring
was similar in the 200-mg ISD and
300-mg FSD groups

e There was a positive correlation
between niraparib exposure and the
risk of any grade and grade =3
hematological AEs, including
thrombocytopenia

e Together, these findings support the
use of a lower dose in patients with
low bodyweight and platelets as it
improves on tolerability while not
impacting overall efficacy
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efficacy (PFS) in PRIMA was evaluated in patients receiving niraparib

— Model-predicted C,,, was discretized into 4 equally sized rank-ordered groups, designated Q1 (ie, values

<first C_,, quartile), to Q4 (ie, values >third C, , quartile) in ascending order of C_,., and HRs were
estimated relative to the C,,,, group Q1

e In PRIMA, the relationship between average model-predicted exposure until AE onset or end of treatment
and the incidence of clinically relevant AEs was analyzed using univariate logistic regression in patients
receiving niraparib

Studies

Samples

Figure 1. Studies Included in Population PK Modeling
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pre-dose, 1, 1.5, 2, 3, 4, 6,
8, and 12 h post-dose; Days
2, 3,5, 8, and 12—pre-dose
only; Day 21—pre-dose, 1,
15,2,3,4,6, 8,12, 24, 48,
72, and 96 h post-dose.
Part B: Cycle 1: Day 1—
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post-dose.

Main study: Cycles 1 and
2: Day 1—pre-dose and 2 h
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ClL=clearance; D1=duration of zero-order drug release; Gl=gastrointestinal; k =first-order absorption rate constant;
PK=pharmacokinetic; Q1=first inter-compartmental clearance; Q2=second inter-compartmental clearance; Vc=central volume
of distribution; Vp1=first peripheral volume of distribution; Vp2=second peripheral volume of distribution.

e The following key covariate effects on niraparib PK were identified in the final
population PK model (Figure 3)

— Increase in apparent clearance (CL/F) with increasing alboumin and body
surface area-normalized creatinine clearance (NCRCL)

— Decrease in CL/F with increasing bodyweight and age

— Increase in apparent central volume of distribution (Vc/F) with increasing
bodyweight

— Increase in the duration of zero-order drug release (D1) in the fed and unknown
prandial states relative to the fasted state

— Decrease in relative bioavailability (Frel) with increasing bodyweight

e Overall, with the exception of extremely low albumin and NCRCL values, the
covariate effects were predicted to result in limited effects on niraparib exposure
over the range of covariates in the data set (Figure 3)

Efficacy Exposure—Response Analysis

e The efficacy exposure—-response analysis for PFS included data from 480 patients
randomized to niraparib in the PRIMA study who had PK and PFS data

e Patients in the 200-mg ISD and 300-mg FSD groups were approximately evenly
represented across all exposure quartiles

e There was no consistent exposure—response relationship among the discretized
exposure groups (Figure 4)
— Overall, the survival curves largely overlapped, except for a clear separation

from the placebo arm survival curve, indicating a lack of consistent exposure—
response over the range of C_,, in the PRIMA study
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Safety Exposure—Response

e Univariate logistic regression was performed to characterize the relationships between average niraparib exposure and
any-grade and grade =3 AEs at any point during the study for the following clinically relevant AEs: anemia, neutropenia,
hypertension, fatigue, and thrombocytopenia (Figure 5)

e The safety exposure—response analyses revealed statistically significant associations between increasing niraparib exposure
(AUC, C,,.,, and C,,;,) and increasing probability of experiencing any grade and grade 23 AEs for all the safety endpoints
with the exception of grade =3 hypertension

- Statistically significant exposure—response relationships for grade =3 hypertension were absent for AUC and C,,;, and
weak for C,,.,

e The incidence of AEs, including thrombocytopenia, was lower in patients in the 200-mg ISD group

PNOO01 enrolled patients with advanced solid tumor or hematologic malignancies. QUADRA enrolled patients with advanced, relapsed, high-grade serous epithelial ovarian,
fallopian tube, or primary peritoneal cancer who have received 23 previous chemotherapy regimens. NOVA enrolled patients with platinum-sensitive ovarian cancer.
PRIMA enrolled patients with advanced ovarian cancer following response on first-line platinum-based chemotherapy.
BW=bodyweight; h=hour; PC=platelet count; PK=pharmacokinetic; QD=once daily; QTc= corrected QT interval, SD=single dose; US=United States.
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