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Aims: A phase | open-label study assessed the effect of multiple oral doses of a
potent CYP3A4 inhibitor (itraconazole) and inducer (rifampicin) on the pharmacoki-
netic profile of a single oral dose of senaparib, a novel, highly potent poly-(ADP-
ribose) polymerase 1/2 inhibitor and CYP3A4 substrate, in Chinese healthy male
volunteers (HMV).

Methods: Adult HMV were enrolled to the itraconazole or rifampicin group (n = 16
each). In Period 1, all participants received a single oral dose of senaparib 40 mg
(itraconazole group) or 100 mg (rifampicin group). In Period 2, the same dose was
coadministered with itraconazole (200 mg) and rifampicin (600 mg), respectively. The
primary endpoints were senaparib exposure parameters.

Results: Coadministration with itraconazole significantly increased exposure of
senaparib and decreased that of its major metabolites M9 and M14. Maximum
plasma senaparib concentration (C.ax) Was increased by ~79% and area under the
concentration-time curve (AUC) increased by ~2.8-fold. Coadministration with
rifampicin significantly reduced the C..x and AUC of senaparib by ~59 and 83%,
respectively. The C.x for both M9 and M14 was slightly increased, although AUC
was decreased. All treatment-emergent adverse events were grade <2, regardless of
the treatment administered.

Conclusion: In Chinese HMV, the exposure of senaparib was significantly increased
when coadministered with itraconazole and significantly decreased when coadminis-
tered with rifampicin. It is recommended to avoid concomitant use of senaparib and
strong inhibitors or inducers of CYP3A4.

KEYWORDS

cytochrome P450, drug interactions, drug metabolism, drug safety, pharmacokinetics;
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1 | INTRODUCTION

Poly-(ADP-ribose) polymerase (PARP) inhibitors are a class of preci-
sion anticancer therapy that target PARP1 and PARP2 in the DNA
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damage repair pathway and selectively kill tumours that are
homologous-recombination repair (HRR) deficient.>? PARP inhibition
leads to stalling of DNA single-strand break repair and consequent
formation and accumulation of DNA double-strand breaks. In
healthy cells, these would be repaired via the high-fidelity HRR
pathway, key components of which are the breast cancer suscepti-
bility proteins BRCA1 and BRCA2. In HRR-deficient tumours, such
as those with mutations in BRCA1 and BRCA2 (BRCAm), an error-
prone repair pathway is activated, resulting in genome fragmentation
and cell death.x™ BRCAm predispose to the development of several
types of malignancy, and BRCAm tumours are sensitive to PARP
inhibition.>*> Approval of several PARP inhibitors has improved out-
comes for patients with a variety of solid tumour types; however,
40-70% of patients do not respond,>®” and more options are
needed.

Senaparib (formerly IMP4297) is a novel and highly potent oral
PARP(1/2) inhibitor that has demonstrated strong preclinical antitu-
mour activity and approximately 20-fold greater potency (on a molar
basis) than olaparib, which is the most well-developed of currently
approved PARP inhibitors.8~1° Pharmacokinetic (PK) data from 2 phase
| in-human trials of senaparib in patients with advanced solid tumours
conducted in Australia and China (NCT03507543; NCT03508011)
revealed that senaparib is rapidly absorbed, demonstrates little accu-
mulation and possesses dose-dependent exposure kinetics in the dose
range 2-80 mg (plasma exposure increased proportionally in the dose
range 2-80 mg and appeared to reach a plateau at 80-150 mg). In
addition, senaparib demonstrated promising clinical benefit and a
favourable safety profile.”!! The recommended phase Il dose for
senaparib monotherapy was determined to be 100 mg, administered
once daily (QD).

Polypharmacy is common among cancer patients, putting them at
risk for clinically significant drug-drug interactions.'? The family of
cytochrome P450 (CYP) enzymes is heavily involved in the metabo-
lism of xenobiotics in humans, catalysing the oxidative biotransforma-
tion of many of these compounds. The 3A4 isoform (CYP3A4), the
most abundantly expressed CYP enzyme (mainly in the liver and gas-
trointestinal tract), has a broad substrate specificity and can accom-
modate and oxidize multiple large molecules simultaneously. CYP3A4
plays a major role in the first-pass metabolism of many orally adminis-
tered drugs, including targeted anticancer drugs.*~*¢ Upon absorp-
tion from the intestinal lumen or hepatic parenchyma, drugs that are
metabolized by CYP3A4 may be rapidly transformed via oxidation into
their metabolites, thus reducing the bioavailability of the active drug
within the circulation.!” Agents that inhibit or are dependent upon
CYP metabolism are especially likely to cause drug-drug interactions,
potentially resulting in significantly altered clearance of both the drug
and its metabolites, and negatively impacting drug safety and effi-
cacy.’>1> CYP3A4 is the main metabolic enzyme of senaparib, the
major active metabolites of which were found through preclinical
studies to be M9 and M14 (unpublished data on file, IMPACT Thera-
peutics [Shanghai] Inc., Shanghai, China). Therefore, the present study
was conducted to assess the effect of a strong CYP3A4 inhibitor (itra-
)18

conazole) and inducer (rifampicin, on the PK characteristics of

What is already known about this subject

e Poly-(ADP-ribose) polymerase inhibitors have improved
outcomes for patients with homologous-recombination-
repair-deficient tumours.

e Senaparib (IMP4297), a novel, potent poly-(ADP-ribose)
polymerase 1/2 inhibitor, has demonstrated promising
clinical antitumour activity.

e The pharmacokinetic effects of a strong CYP3A4 inhibi-
tor (itraconazole) and inducer (rifampicin) on senaparib, a
CYP3A4 substrate, are unclear.

What this study adds

e In Chinese healthy male volunteers, senaparib exposure
was significantly increased by coadministration with itra-
conazole, and decreased by coadministration with
rifampicin.

o A single dose of senaparib, alone or coadministered with
itraconazole/rifampicin, was well tolerated in healthy
male volunteers.

e Simultaneous administration of senaparib with strong
inhibitors or inducers of CYP3A4 should be avoided.

senaparib and its active metabolites (M9 and M14) after a single oral
dose in healthy male volunteers (HMV) in China.

2 | METHODS

2.1 | Trial design and subjects

A phase |, open-label study was conducted in China with the primary
objective of assessing the effect of multiple oral doses of itraconazole
and rifampicin on the PK profile of a single oral dose of senaparib in
HMV (NCT04584515). Secondary objectives were to assess the
safety and tolerability of a single oral dose of senaparib alone and
when coadministered with itraconazole (hereafter senaparib + itraco-
nazole) or rifampicin (hereafter senaparib + rifampicin) in HMV.

HMV aged 18-55years with a body mass index of 19.0-
26.0 kg/m? and body weight =50 kg were enrolled. HMV with a cor-
rected QT interval (according to Fridericia's formula) from a resting
12-lead electrocardiogram (ECG) of >450ms or QRS complex
>120 ms were ineligible. A full account of the inclusion and exclusion
criteria is provided in the Supporting Information (Section 1.1).

Two parallel groups of HMV (itraconazole group and rifampicin
group) were enrolled and assigned to receive study treatments in a

fixed sequence over 2 treatment periods: senaparib alone (Period 1)
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and senaparib coadministration (Period 2; Figure 1). In Period 1, HMV
received a single 40-mg (itraconazole group) or 100-mg (rifampicin
group) dose of senaparib on Day (D)1. In Period 2, the itraconazole
group received itraconazole (200 mg) QD from D5 to D13; on D10
they received a single 40-mg dose of senaparib 1 h prior to their daily
itraconazole dose. In the rifampicin group, subjects received rifampicin
(600 mg) QD from D5 to D17; on D14 they received a single 100-mg
dose of senaparib with their daily rifampicin dose. Per their respective
labels, subjects took rifampicin in a fasted state and itraconazole
immediately after a full meal.*??° Senaparib was taken in a fasted
state (i.e., at the same time as rifampicin and 1 h before itraconazole).
This decision was based on a recently completed food-effect study
(NCT04057729; data not yet published), which demonstrated no sig-
nificant food effect on exposure parameters, thus indicating that
senaparib can be administered with or without food. The rationale
underlying the choice of dosing and treatment schedules for sena-
parib, itraconazole and rifampicin is provided in the Supporting Infor-
mation (Section 1.2).

This study had institutional independent ethics committee
approval and was conducted according to the ethical principles of the
Declaration of Helsinki, ICH Harmonised Tripartite Guideline: Guide-
line for Good Clinical Practice and the applicable laws and regulations
of China. All subjects provided written informed consent to partici-
pate before undergoing any study procedures.

2.2 | Assessments

221 | PK

In both treatment periods, blood samples for PK measurements of
senaparib and its major metabolites M9 and M14 were collected
within 1 h before administration of senaparib alone or before coadmi-
nistration with itraconazole (D10) or rifampicin (D14), and then at
05h+1min,1h+3min, .5h £3 min, 2 h + 6 min, 2.5 h + 6 min,
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3 h 6 min, 4 h 10 min, 5 h + 10 min, 6 h = 10 min, 8 h * 20 min,
10 h £30min, 12h +30min,24h +1h,48h +2h, 72h £ 3 h and
96 h + 4 h after senaparib administration (Figure 1). All blood samples
were centrifuged at approximately 1700 x g for about 10 min at 4°C.
The obtained plasma samples were stored in a freezer at approxi-
mately —70°C until required for bioanalysis. Plasma concentrations of
senaparib, M9 and M14 were measured using a validated liquid
chromatography-tandem mass spectrometry method at Quintiles
Medical Research Co., Ltd. (Beijing, China). All the samples were ana-
lysed within an established long-term stability period (371 days). The
lower limit of quantitation for determination of plasma concentrations
was 5 ng/mL for senaparib and 2 ng/mL for both M9 and M14. The
total number of PK samples and samples above the lower limit of
quantitation at each time point were summarized. When at least
1 concentration measure at a time point was below the limit of quan-
titation (BLQ), the geometric mean and geometric coefficient of varia-
tion (CV%) were not reported for descriptive statistics at that time
point. When 250% of the concentration data at a single time point
were BLQ, the mean value at that time point was reported as 0.

222 | Safety

Treatment-emergent adverse events (TEAEs) were recorded from the
time of the first dose of senaparib until 30 days after the last dose.
Laboratory testing, vital signs, physical examination and ECG were
assessed at admission (D -1) and at regular intervals until discharge

(Supporting Information: Section 1.3 and Table S1).

2.3 | Study endpoints
The primary endpoints were maximum plasma concentration of
senaparib (Chay), area under the plasma concentration-time curve

(AUC) from time O to the time of the last quantifiable concentration

Study group ol * * * Kemm ok * * *
Key eligibility Senaparib (40 mo) + |} Senaparbwashout |} L I | t y ¥ ¢
8 g —>| Itraconazole (200 mg) | T T T T T T T T T T T T T T
criteria N=16 1 2 3 4 5 6 7 8 9 10 11 12 13 14
* Healthy Chinese males [ P_ %ri?tf _1_ _________________________ Period2: »
® Age: 18-55 years Senaparib alone parib ed with it
* BMI: 19.0-26.0 kg/m?
* No history of allergic
diseases, dysphagia,
or Gl disease affecting K . * A p—— * . .
drug absorption - *'"
¢ No drug use < 28 days . .
. ) Senaparib (100 mg) + Senaparib washout
prior to first dose — Rifampicin (600 mg) + T T T + + T + + + + + + + + + + T
N=16 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Period 1: Period 2: ~
Senaparib alone S ib i ed with ri

* Senaparib (40 mg or 100 mg) * Itraconazole (200 mg)

* Blood sample for PK
measurements

FIGURE 1

*Rifampicin (600 mg)

----+ Multiple blood samples taken over 24 h

for intensive PK measurements

IMP4297-104 drug-drug interaction study design: effect of coadministration of senaparib with itraconazole or rifampicin,

compared with senaparib alone, on the pharmacokinetic profile of senaparib in Chinese healthy male volunteers. BMI, body mass index; Gl,

gastrointestinal; PK, pharmacokinetic
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(AUCq_jast) and AUC from time O to infinity (AUCq_in¢). Secondary PK
endpoints included time to reach Cpax (Tmax), terminal elimination
half-life (t,), apparent clearance (CL/F), apparent volume of distribu-
tion (V,/F) and safety (TEAEs, laboratory tests, physical examination,
vital signs and 12-lead ECG). Analyses of the PK parameters of the
senaparib metabolites M9 and M14 were exploratory. Definitions of
all PK parameters and methods used to calculate them are provided in

the Supporting Information (Table S2).

24 | Statistical analysis
No statistical power considerations were used to determine the sample
size for this study, which was calculated based on the estimation
method. The 90% confidence interval (Cl) and precision achieved by
different ratios for AUC and C,,.x after administration of senaparib
under the coadministration (test) and senaparib alone (reference) condi-
tions were calculated using the assumption that at least 12 subjects in
each group would complete the study. Assuming that the within-
subject standard deviations are small (e.g., 0.15 and 0.2 for senaparib
logc,AUC and log.Crax, respectively), the corresponding precision is
11% for AUC and 15% for C.. If the within-subject standard devia-
tions are high (e.g., the corresponding within-subject standard deviation
increases to 0.3 and 0.5, respectively), the corresponding precision is
22% for AUC and 36% for C,.. Allowing for a dropout rate of approxi-
mately 20%, it was determined that 16 subjects should be enrolled per
treatment group. Baseline data were summarized for the full analysis
set (all subjects who received 21 dose of study drug). Plasma concen-
tration data for senaparib, M9 and M14 were summarized descriptively
for the PK concentration set (all subjects who received 21 dose of sena-
parib and had >1 evaluable postdose concentration measure) in Periods
1 and 2 (Figure 1). PK parameters were analysed using noncompart-
mental analysis (Phoenix WinNonlin software; version 8.2, Certara
USA, Princeton, NJ, USA) and summarized descriptively by group and
treatment period for the PK parameter set (all subjects who received
>1 dose of senaparib and had 21 evaluable PK parameter measurement
for senaparib or its metabolites). Mixed-effects modelling was used to
estimate differences in natural-log transformed exposure parameters
(i.e., Cmax AUCo it and AUCq i) between coadministration and
senaparib alone, with presence or absence of drug coadministration as
the fixed effect and subject as the random effect. Itraconazole and
rifampicin were considered to have no effect on the exposure of
senaparib or its metabolites if the 90% Cls for the ratios of adjusted
geometric mean for Ca, AUCo st and AUCq ¢ (via exponential
transformation) fell entirely within the equivalence acceptance range of
80.0-125%.2 Safety data were analysed for all subjects who received
>1 dose of senaparib and had postdose safety evaluation data.
Handling of missing data is described in the Supporting Informa-
tion (Section 1.4, Table S3). All statistical analyses were conducted
using SAS software (version 9.4, SAS Institute, Inc., Cary, NC, USA).
For PK data, R software (version 3.6.3, R Core Team, R Foundation
for Statistical Computing, Vienna, Austria) was also used for graphical

presentation.

2.5 | Nomenclature statement

The drug and molecular target nomenclature used in this work
conforms to the International Union of Basic and Clinical Pharmacol-
ogy/British Pharmacological Society nomenclature classification.??
Key protein targets and ligands in this article are hyperlinked to
corresponding entries in http://www.guidetopharmacology.org and
are permanently archived in the Concise Guide to Pharmacol-
ogy 2019/20.22

3 | RESULTS

3.1 | Subject disposition and baseline
characteristics

The trial was completed by all 16 HMV enrolled in the itraconazole
group and by 15 of the 16 HMV enrolled in the rifampicin group
(1 subject withdrew prematurely due to poor compliance). All 16 sub-
jects in both the itraconazole and rifampicin groups were included in
the PK concentration set and PK parameter set; however, 1 subject in
the rifampicin group withdrew from the study during Period 2 and
was therefore excluded from the analysis of variance for comparing
the 2 treatment periods. Sensitivity analyses confirmed that exclusion
of the data from the subject who withdrew prematurely had no
impact on the statistical analyses of the PK of senaparib or its metab-
olites. The demographic and baseline characteristics of the study par-
ticipants were generally similar for the 2 treatment groups. Two
exceptions were for smoking status and alcohol consumption: a higher
proportion of HMV in the rifampicin group were never smokers (75.0
vs. 62.5%) or never drinkers (81.3 vs. 50.0%; Table 1).

3.2 | Compliance

The compliance rate was 100% for both treatment periods for the
itraconazole group (all 16 subjects received all planned doses of sena-
parib and itraconazole). In the rifampicin group, compliance was
100% for Period 1 and 93.8% for Period 2 (15 subjects received all

planned doses of senaparib and rifampicin; 1 subject received

neither).
3.3 | PKanalyses
3.3.1 | Itraconazole group

The plasma concentrations of senaparib were increased and its
elimination rates decreased when coadministered with itraconazole
compared with senaparib alone (Figure 2A,B). The PK parameters of
senaparib, M9 and M14 following administration of senaparib alone
or in combination with itraconazole are summarized in Table 2. The

interindividual variability of exposure parameters (expressed as
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TABLE 1  Summary of subject baseline and demographic characteristics (full analysis set)

Characteristic
Age, years, mean + SD (range)
Sex,
n (%)
Male
Ethnicity,
n (%)
Han
Other
BMI, kg/m?, mean + SD (range)
Smoking status,
n (%)
Never
Occasional (<5 cigarettes/day)
Regular
Quit for <3 months
Quit for >3 months
Alcohol consumption,
n (%)
Never
Occasional (<14 units of alcohol/week)
Regular
Abstained for <3 months

Abstained for >3 months

BMI, body mass index; SD, standard deviation.

geometric CV%) was lower following senaparib + itraconazole than
senaparib alone. The median T, of senaparib was the same with or
without itraconazole (1.5 h), and t;,, was prolonged following
senaparib + itraconazole. As shown in Table 3 and Figure 3, the geo-
metric mean ratios (coadministration/administration alone) for Cpay,
AUCo_jast and AUCq_ i were 179, 378 and 376%, respectively; the
corresponding 90% Cls fell outside the equivalence acceptance range
of 80.0-125%. Coadministration with itraconazole increased the C .y,
and AUC (for both AUCq_j.st and AUCq_;.¢) of senaparib by ~79% and
~2.8-fold, respectively.

The plasma concentrations of the active metabolite M9 were
decreased and its elimination rate decreased following coadministra-
tion with itraconazole (Figure S1a,b). The t;, of M9 was prolonged
following senaparib + itraconazole (Table 2). The 90% Cls of geo-
metric mean ratios for M9 exposure parameters also fell outside the
equivalence acceptance range (Table 3). Ciax AUCo_jast and AUCq_in¢
were reduced by ~77, ~53 and ~50%, respectively, following coad-
ministration with itraconazole vs. senaparib alone (Table 2). In Period
1 (senaparib alone), the geometric mean C,., and AUCq_j,s of M9
were approximately 22.2 and 34.8% of senaparib values, respec-
tively; in Period 2 (senaparib + itraconazole), these were markedly
reduced to 2.83 and 4.72%, respectively, of those for senaparib
(Table 2).

Itraconazole group
n=16

25.6 £ 5.8 (18-38)
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Rifampicin group
n=16

25.5+£5.0(18-33)

16 (100) 16 (100)
15 (93.8) 15 (93.8)
1(6.3) 1(6.3)

22.2 +2.3(19.2-25.6)

22.9 +1.5(19.9-24.7)

10 (62.5) 12 (75.0)
3(18.8) 3(18.8)
0 0
1(6.3) 0
2(12.5) 1(6.3)
8(50.0) 13(81.3)
7(43.8) 2(12.5)
0 0
1(6.3) 0

1(6.3)

The plasma concentrations of another active metabolite, M14,
were low in Period 1 and decreased further to BLQ in all but 1 subject
in Period 2 (Supporting Information: Figure S2a,b). The geometric
mean Cyax of M14 was approximately 0.416 and 0.111% of senaparib
values in Periods 1 and 2, respectively (Table 2). No statistical analysis
was performed for M14 exposure given the low levels of that
metabolite.

3.3.2 | Rifampicin group

The plasma concentrations of senaparib were decreased and its elimi-
nation rate increased when coadministered with rifampicin compared
with senaparib alone (Figure 2C,D). The PK parameters of senaparib,
M9 and M14 following administration of senaparib alone or in combi-
nation with rifampicin are summarized in Table 4. The interindividual
variability (geometric CV%) of Cnax was slightly higher following
senaparib + rifampicin than senaparib alone, while geometric CV%
values for AUCq_j.st and AUCq_i.s were comparable. The median T,ax
of senaparib was 1.5 h with and without rifampicin. The t,, was short-
ened following senaparib + rifampicin. As shown in Table 3 and
Figure 3, the geometric mean ratios (coadministration/administration

alone) for the Ciax, AUCq_jast and AUCq_i¢ of senaparib were 41.2,

85U8017 SUOWWID aAIER1D 3|qedlidde ayy Aq pausenob afe safole YO ‘8sh JO S9N 10} Areiq1 8UIUO /8|1 UO (SUONIPUD-PUE-SWLBIAL00" A8 |1 AReq 1 Ul UO//SdY) SUONIPUOD Pue SWLB | 8L 88S *[£202/80/8T ] U0 ArIq1T8UlUO A8 “iN"Ie NWW@ Bguew-<yie|oqq US> Aq £295T 'dod/TTTT 0T/10p/uod A3 1m ARiq1puljuosgndsda/sdny wo.y papeojumod ‘9 ‘€202 ‘SZTZS9ET



HU eT AL

1772 BRITISH
p! PHARMACOLOGICAL:
5 SOCIETY
>S4

Linear scale

£

(B

Semilog scale

FIGURE 2 Linear and semilog
plasma concentration-time curves
for senaparib (A, B) after
administration alone (40 mg) or
coadministered with itraconazole
(200 mg) and (C, D) after
administration alone (100 mg) and
coadministered with rifampicin

(600 mg) in Chinese healthy male
volunteers. When 250% of the
concentration data at a single time
point were defined as BLQ, the mean
concentration at that time point was
set to BLQ. BLQ data were set to

0 on the linear scale and are not
presented on the semilog scale. Error
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17.3 and 17.4%, respectively; the corresponding 90% Cls fell outside
the equivalence acceptance range. Coadministration with rifampicin
decreased the C,.x and AUC (for both AUCq_,t and AUCq_i.s) of
senaparib by ~59 and ~83%, respectively.

Both the C..x and elimination rate of the active metabolite M9
were increased following coadministration with rifampicin (Support-
ing Information: Figure Sic,d). The 90% Cls of geometric mean
ratios of M9 exposure parameters (C,,.x and AUC) fell outside the
equivalence acceptance range (Table 3). Coadministration with
rifampicin increased the C,.x of M9 by ~64% but decreased the
AUC (for both AUCq_j.st and AUCq_inf) by ~18%. In Period 1 (sena-
parib alone), the geometric mean C,.x and AUCq_i,s of M9 were
~25.5 and ~37.9% of that for senaparib, respectively; in Period
2 (senaparib + rifampicin), these ratios were increased, with the M9
of Chax and AUCq_is being 101 and 180%, respectively, of those
for senaparib (Table 4).

The plasma concentrations of another active metabolite,
M14, were low in Period 1; the C,,.x was slightly increased and its
elimination rate also increased in Period 2 (Supporting Informa-
tion: Figure S2c,d). The 90% Cls of geometric mean ratios of M14

T T T T
20 30 40 50

Nominal time after dose (h)?

exposure parameters (Cpax, AUC) fell outside the equivalence
acceptance range (Table 3). Coadministration of rifampicin
increased the Cp,.x of M14 by ~10% and decreased the AUCq_jast
by ~48%. In Period 1 (senaparib alone), the geometric mean Cpax
of M14 was 0.332% of that for senaparib, and the ratio for
AUCq_ins was not calculable; in Period 2 (senaparib + rifampicin),
the geometric mean ratios of Cn.x and AUCq_j,¢ for M14 were
increased to 0.882 and 2.05% of senaparib values, respectively
(Table 4).

3.4 | Safety

Mean + standard deviation exposure of senaparib in the itraconazole
and rifampicin treatment groups was 80.0+ 0.0 mg and 193.8
+25.0 mg, respectively, with a mean exposure duration of 2.0
+ 0.0 days for itraconazole and 1.9 + 0.3 days for rifampicin. Mean
exposure to itraconazole and rifampicin was 1800.0 + 0.0 mg (mean
exposure time, 9.0 £ 0.0 days) and 7650.0 + 600.0 mg (mean expo-

sure time, 12.8 *+ 1.0 days), respectively.
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FIGURE 3 Forest plot of the effect of
coadministration of senaparib with itraconazole or
rifampicin compared with senaparib alone on the
exposure parameters of senaparib in Chinese

healthy male volunteers. AUCq_j.st, area under the Itraconazole

concentration-time curve from time O to the last (N =16)
quantifiable concentration; AUCq_;.f, area under
the concentration-time curve from time O to
infinity; Cl, confidence interval; C,,2x, maximum
plasma concentration; GM, geometric mean.
Rifampicin
(N =15)

341 | TEAEs
There were no serious TEAEs, TEAEs grade 23 (per the National
Cancer Institute Common Criteria for Adverse Events version 5.0%%)
or TEAEs leading to discontinuation of any of the study drugs or to
death in either treatment group, regardless of the study period. In
Period 1, 5 (31.3%) subjects in the itraconazole group experienced a
total of 5 TEAEs, most commonly hypertriglyceridaemia (n = 2,
12.5%). Three TEAEs in 3 (18.8%) subjects were considered to be
related to senaparib only: upper respiratory tract infection, blood
glucose increase and total bile acid increase (Table 5). In Period 2, 5
(31.3%) subjects in this group reported 6 TEAEs. All 6 were consid-
ered to be related to both senaparib and itraconazole, as were
2 TEAEs of hypertriglyceridaemia in 2 subjects that began in Period
1 but worsened during Period 2 (Table 5). The most frequently
occurring TEAE was increased bilirubin (n = 3, 18.8%). None of the
TEAEs were related to itraconazole only. There were 2 grade
2 TEAEs (hypertriglyceridaemia and blood bilirubin increased); all
others were grade 1. The grade 2 blood bilirubin increase resolved
with concomitant medication. The outcome for 3 TEAEs (blood
bilirubin increase, y-glutamyltransferase increase and hypertriglyceri-
daemia) was unknown due to loss to follow-up; all other TEAEs
ultimately resolved.

For the rifampicin group, 5 (31.3%) subjects reported a total of
7 TEAEs during Period 1, all hypertriglyceridaemia and all related to
senaparib only (Table 5). One (6.3%) subject experienced 2 TEAEs,

testicular pain and hypoaesthesia, both of which were believed to
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senaparib+(itraconazole or rifampicin):
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have begun in Period 1 but were judged by the investigator to be
related to both senaparib and rifampicin. In Period 2, 3 (18.8%) sub-
jects in the rifampicin group recorded 4 TEAEs, most commonly blood
pressure increase (n = 2, 12.5%; Table 5). Both cases of blood pres-
sure increase were considered related to rifampicin only. One (6.3%)
subject experienced 2 TEAEs that were considered to be related to
both senaparib and rifampicin: oropharyngeal pain and blood creatine
phosphokinase increase. Grade 2 TEAEs of blood pressure increase
(n = 2 subjects), hypertriglyceridaemia, hypoaesthesia and testicular
pain (n = 1 subject each) were recorded; all others were grade 1.
Concomitant medication was required to treat the subject with
hypoaesthesia and testicular pain, and there was 1 case of elevated
blood creatine kinase for which the outcome was unknown due to

loss of follow-up; all other TEAEs resolved without sequelae.

3.4.2 | Other safety endpoints

In general, there were no significant differences in median values of
changes in laboratory findings from baseline to the end of Period
1 and to the end of Period 2 in either treatment group. Any differ-
ences were small and returned to normal, or were abnormal but with-
out clinical significance. Any clinically significant changes in laboratory
findings, vital signs and physical examinations are listed in Table S4.
No abnormal or clinically significant ECG changes were observed after
administration of senaparib, whether alone or when coadministered

with either itraconazole or rifampicin.
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TABLE 4 Summary of the key pharmacokinetic (PK) parameters of senaparib and its active metabolites M9 and M14 following administration of 100 mg senaparib alone or coadministered with

rifampicin in Chinese healthy male volunteers®

V,/F (L)

CL/F (L/h)

t,, (h)

AUCq_in¢ (ng-h/mL)
11 500 (44.6%)

AUCq_jsst (ng-h/mL)
11 300 (45.0%)

Tmax (h)

Cinax (ng/mL)

1: Senaparib (100 mg) alone 1830 (23.0%)

Treatment period

Parent

75.7 (41.9%)

8.72 (44.6%)
49.3 (43.9%)

6.01 (26.8%)
1.69 (28.0%)

1.50 (1.00-2.50)

Senaparib
n=16"

120 (47.1%)

2030 (43.9%)

2000 (42.6%)

1.50 (0.50-1.51)

766 (40.0%)

2: Senaparib (100 mg) +

rifampicin (600 mg)

BRITISH
. PHARMACOLOGICAL.
Y] SOCIETY
.

0.379 (20.2%)

MPratio_AUC
1.80 (15.9%)

—“~max
0.255 (20.4%)

MPratio_C,

ty, (h)

AUCo_inf (ng- h/m L)

4490 (39.9%)
3770 (39.0%)

AUCO—Iast (ngh/ml-)

4440 (40.3%)
3740 (39.3%)

Tmax (h)

Cinax (ng/mL)
481 (25.6%)

Treatment period

Metabolites

M9

HU eT AL

7.24 (21.4%)
3.99 (23.1%)

2.00 (1.00-4.00)

1: Senaparib (100 mg) alone

1.01 (22.3%)

1.50 (1.00-2.50)

2: Senaparib (100 mg) + 800 (22.4%)

n=16"

rifampicin (600 mg)

NC

NC 0.00332 (23.6%)

33.2 (63.9%) NC

17.5 (50.5%)

1.50 (1.00-5.00)

6.03 (26.8%)
6.72 (35.2%)

1: Senaparib (100 mg) alone

M14

0.00882 (43.1%) 0.0205 (0.0181,

1.96 (1.95-1.98)

39.7 (39.2-40.2)

1.50 (1.00-2.00)

2: Senaparib (100 mg) +

n=16°

0.0231)

rifampicin (600 mg)

AUC,_.st, area under the concentration-time curve from time O to the last quantifiable concentration; AUCq_;.s, area under the concentration-time curve from time O to infinity; Cl, confidence interval; CL/F,
apparent clearance; Cyhay, maximum plasma concentration; GCV%, geometric coefficient of variation; GM, geometric mean; MPratio_AUC, ratio of metabolite AUCq_;¢ to parent drug AUCq_inr; MPratio_Cpax,

ratio of metabolite Cax to parent drug Cax; NC, not calculable; SD, standard deviation; ty,, elimination half-life; T.y, time to Cra; V./F, apparent volume of distribution.

2PK parameters are presented as geometric mean (geometric coefficient of variation), with the exception of Tpax Which is presented as median (range).

One subject was withdrawn from the study in Period 2, and pharmacokinetic parameters could only be obtained during Period 1.

4 | DISCUSSION

The findings of this drug-drug interaction study demonstrate that
strong CYP3A4 inhibition and induction altered the PK characteristics
of senaparib in opposing directions in Chinese HMV. Despite this,
both senaparib + itraconazole and senaparib + rifampicin were well
tolerated, with only mild- to moderate-severity TEAEs being reported.
These results should be taken into account by physicians when con-
sidering concomitant use of senaparib with strong inhibitors or
inducers of CYP3A4 in oncology patients.

As expected given the demonstrated involvement of CYP3A4 in
the in vitro metabolism of senaparib and production of its metabo-
lites (unpublished data on file, IMPACT Therapeutics [Shanghai] Inc.,
Shanghai, China), coadministration of senaparib with the strong
CYP3A4 inhibitor itraconazole!® in HMV reduced the CL/F of sena-
parib and significantly increased its exposure compared with admin-
istration of senaparib alone. The C,.x and AUC of senaparib
increased by ~79% and ~2.8-fold, respectively. There was a con-
comitant reduction in exposure for its active metabolites (M9 and
M14). The C..x and AUC of M9 were decreased by ~77 and ~50-
53%, respectively, and plasma concentrations of M14 were
decreased to BLQ in all but 1 patient following coadministration
with itraconazole. This confirmed that CYP3A4 plays a role in the
formation of these 2 senaparib metabolites. Moreover, the t,, of M9
appeared to increase during coadministration with itraconazole,
which suggests that CYP3A4 also mediates the metabolism of M9,
which could be inhibited in the presence of itraconazole. It should
be noted that as the exposure to M14 was very low in the presence
or absence of itraconazole, the evaluation of its metabolic pathway
is not applicable here. Since a significant increase in senaparib expo-
sure may exacerbate any potential toxic side effects, it is recom-
mended to avoid concomitant use of senaparib with strong CYP3A4
inhibitors such as itraconazole.

Also consistent with expectations, coadministration of the
CYP3A4 substrate senaparib with the strong pan-inducer of CYP
enzymes (including CYP3A4) rifampicin'® increased the CL/F of
senaparib in HMV, resulting in a clinically significant reduction in
senaparib exposure compared with senaparib alone. The C.,x and
AUC of senaparib decreased by ~59 and ~83%, respectively,
following coadministration with rifampicin. In addition, there was a
slight decrease in the AUC of M9 (~18%), although the C,,.x of M9
was increased by ~64%,; t., was also shortened. Similarly, there was
a decrease in the AUC of M14 (~48%) although the C.x of M14
was slightly increased (~10%) following coadministration with rifam-
picin. The elimination rates of both M9 and M14 were increased
following coadministration with rifampicin. Together with the find-
ings from the interaction with itraconazole coadministration, this
confirmed that the metabolism of M9, and possibly M14, is
mediated through the CYP3A4 pathway, which could be induced in
the presence of rifampicin. The clinically significant reduction in
senaparib exposure observed following coadministration with rifam-
picin may negatively impact the efficacy of the PARP inhibitor,
potentially causing treatment failure. Therefore, it is recommended
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to avoid concomitant use of senaparib with strong CYP3A4 inducers
like rifampicin.

Overall, the safety data demonstrated that a single dose of sena-
parib alone or coadministered with a strong CYP3A4 inhibitor or
inducer was well tolerated in Chinese HMV. Coadministration of
senaparib with itraconazole/rifampicin did not significantly increase
the incidence of TEAEs or their severity at the dose levels used.
There were no unexpected TEAEs related to senaparib alone; all
were grade 1-2 and none were serious. All TEAEs resolved, with the
exception of 4 TEAEs in 3 subjects who were lost to follow-up. Two
subjects experienced blood pressure increase that was attributed to
rifampicin alone. Hypertension does not appear in the US Food and
Drug Administration (FDA) package insert for rifampicin.2” With that
exception, there were no unexpected TEAEs for either itraconazole
or rifampicin.

Of note, 7 subjects experienced grade 1 hypertriglyceridaemia
during Period 1, 2 in the itraconazole group and 5 in the rifampicin
group. Senaparib + itraconazole increased the severity of hypertrigly-
ceridaemia to grade 2. In the rifampicin group, however, the condition
appeared to be resolved by coadministration with rifampicin in all
subjects, potentially due to rifampicin-induced reduced exposure to
senaparib. Hypertriglyceridaemia is a known rare side effect of itraco-
nazole.'? The present PK data suggest that the observed hypertrigly-
ceridaemia in the itraconazole group may be attributable largely to the
increased exposure of both itraconazole and senaparib.

Four PARP inhibitors (olaparib, niraparib, rucaparib and talazo-
parib) are currently approved by the FDA for the treatment of 1 or
more of BRCAm or HRR-gene-mutated ovarian, breast, pancreatic
and prostate cancer. Two of these PARP inhibitors, rucaparib and ola-
parib, are metabolized by CYP enzymes.®?* Olaparib, like senaparib,
is metabolized by CYP3A4 and is known to both inhibit and induce
CYP3A and to induce CYP2B6.2 In patients with advanced solid
tumours, olaparib exposure was significantly increased by
coadministration with itraconazole and significantly decreased by
coadministration with rifampicin. The safety profile was as expected
for olaparib.?®> On the basis of these findings, the FDA prescribing
information advises that olaparib should not be taken with strong or
moderate CYP3A4 inhibitors or inducers.® While the PK data for
senaparib appear similar to those for olaparib, direct comparison is
challenging due to differences in the study populations (i.e., HMV vs.
patients with advanced solid tumours). Deployment of HMV in the
clinical PK profiling of noncytotoxic targeted oncology agents, includ-
ing drug-drug interaction studies, is not only recognized by the FDA
as an acceptable option, but is also considered advantageous (e.g.,
expediting the information required to inform subsequent clinical tri-
als in patients; enabling enrolment of patients in those clinical trials
who might otherwise have been excluded). Healthy female volunteers
were not included in the study due to the known teratogenic and
embryofoetal toxicity potential of PARP inhibitors.2242%27 However,
a population PK analysis has demonstrated no sex differences in the
PK characteristics of senaparib (unpublished data on file, IMPACT
Therapeutics [Shanghai] Inc., Shanghai, China). The enrolment of
HMV in the present study was considered appropriate and feasible

based on the established good safety profile of senaparib in patients
with advanced solid tumours (NCT03507543, NCT03508011), as
well as in healthy volunteers included in a food-effect study
(NCT04057729) and a bioequivalence study (NCT04351165). All the
4 studies were completed but not yet published at the time of writing
(data on file, IMPACT Therapeutics [Shanghai] Inc., Shanghai, China).
Phase Il and Ill studies of senaparib in patients with BRCAm ovarian
cancer are ongoing in China (NCT04089189 and NCT04169997,
respectively).

The present findings should be considered in light of the small
sample size, which did not allow definitive attribution of the causality
of TEAEs or the establishment of any firm conclusions regarding the
relationship between the safety profile and PK findings for senaparib.
Further study is warranted in Phase Il and Ill studies in patients, and
with larger study populations.

The results of this study confirm that senaparib is a substrate of
CYP3A4. Compared with senaparib alone, coadministration with the
strong CYP3A4 inhibitor itraconazole in HMV significantly increased
the Crax and AUC of senaparib, while clinically significant reductions
were observed following coadministration with the strong CYP3A4
inducer rifampicin. It is therefore recommended that concomitant
administration of senaparib with strong inhibitors or inducers of
CYP3A4 should be avoided. Nonetheless, coadministration of a single
dose of senaparib with a strong CYP3A4 inhibitor/inducer was well
tolerated in Chinese HMV.
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