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Abstract

Background and Objective This study measured and compared the exposure and safety of peficitinib (ASPO15K), a novel
oral Janus kinase inhibitor, in subjects with normal and impaired renal function after a single oral, clinically relevant
peficitinib dose.

Methods This was an open-label, parallel-group study conducted at two centres in Japan. Subjects with normal and mildly,
moderately, or severely impaired renal function received a single oral dose of peficitinib (one 150 mg tablet) under fasting
conditions in a hospital setting. Blood samples were collected prior to administration and up to 72 h post-dose for
pharmacokinetic assessment. Safety was assessed up to 7 days post-dose.

Results Peficitinib plasma concentration—time profiles were similar between those with normal and impaired renal
function. In subjects with impaired renal function, area under the plasma concentration—time curve and maximum concentration
were 0.8- to 1.1-fold those in subjects with no impairment. Two subjects (one in the normal group and one in the mildly
impaired group) each experienced a treatment-emergent adverse event (TEAE). There were no serious TEAESs, deaths or
TEAE:s leading to treatment withdrawal.

Conclusions Peficitinib exposure and TEAEs were similar in subjects with and without renal impairment after a single oral
150 mg dose. Based on these findings, it is not expected that peficitinib dose adjustment will be required in clinical practice,
according to the degree of renal impairment.

ClinicalTrials.gov identifier NCT02603497.

These data were presented in part as a poster at the 2019 European Key Points
League Against Rheumatism, 12—15 June, Madrid, Spain. An
abstract, including data from this study, has been accepted an
oral presentation to the 2019 Japanese Society for Clinical
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1 Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory disease
that carries a significant burden for individuals and society
[1-3]. It targets the joints, causing cartilage and bone dam-
age; in many patients, progressive joint erosion is associated
with physical disability and reduced quality of life [4, 5].
Despite the available treatments, there remains a signifi-
cant unmet therapeutic need in RA, with pain, physical and
mental functioning and fatigue persisting at an unacceptable
level [6]. As a result, there is a drive towards the devel-
opment of agents that will better address the multifactorial
nature of RA and improve outcomes for patients.

The Janus kinase (JAK) family [JAK1, JAK2, JAK3, and
tyrosine kinase-2 (TYK2)] of non-receptor tyrosine kinases
plays a crucial role in the pro-inflammatory cytokine signal-
ling implicated in the pathogenesis of RA, and is considered
a promising alternative target for RA treatment [7, 8]. A
number of JAK inhibitors have been developed in recent
years, with differential specificity for one or more JAKs
[8]. Peficitinib (ASPO15K) is a novel, pan-JAK inhibitor
that inhibits JAK1, JAK?2, JAK3, and TYK2 [9]. In clini-
cal studies, peficitinib has been shown to be efficacious as
once-daily therapy for moderate-to-severe RA, with a rate
of treatment-emergent adverse events (TEAEs) comparable
with placebo at doses up to 150 mg [10-12]. This formed
the basis for the recent approval of peficitinib (50 mg and
100 mg tablets) in Japan; the usual clinical dosage for adult
patients with RA is 150 mg per day, which can be reduced
to 100 mg per day depending on the patient’s condition [13].

In a study of peficitinib pharmacokinetics, mean uri-
nary excretion accounted for 9-15% of a single oral dose
in healthy volunteers, and 15-17% after 2 weeks of multi-
ple dosing [14]. This may have implications for treatment
in individuals with renal insufficiency. Globally, the esti-
mated mean prevalence of chronic kidney disease [CKD;
The National Kidney Disease Outcomes Quality Initiative
(KDOQI) thresholds of eGFR, stages 1 to 5] is 13.4%, with
prevalence typically higher in developed countries, such as
North America (15.5%), Europe (18.4%) and Japan (13.7%)
compared with growing economies, such as sub-Saharan
Africa (8.7%) [15]. Given the high prevalence of CKD, it
is assumed that a proportion of patients with RA will also
have some level of renal function impairment. To determine
whether peficitinib exposure is affected by the level of renal
function, this study compared the pharmacokinetics and
safety of a single oral dose of peficitinib in non-RA subjects
with and without impaired renal function.
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2 Methods
2.1 Study Design

This was an open-label, single oral dose, parallel-group
comparison study conducted between November 2015 and
December 2016 at two sites in Japan. Its aim was to measure
and compare the pharmacokinetics and safety of peficitinib
between subjects with varying degrees of renal impairment
and normal renal function after administration of peficitinib
at a clinically relevant dose (150 mg).

2.2 Ethical Conduct

The study was reviewed and approved by the Institutional
Review Board and all subjects provided written informed
consent before undergoing any study-related procedures.
The study was conducted in accordance with the Interna-
tional Conference on Harmonization (ICH) guidelines for
Good Clinical Practice (GCP), applicable regulations, and
guidelines governing clinical study conduct and the ethi-
cal principles that have their origin in the Declaration of
Helsinki.

2.3 Study Participants

Eligible subjects were male or female, aged >20-75 years,
with a body mass index (BMI)>17.6 and <30.0 kg/m2 at
screening. Renal function was classified according to esti-
mated glomerular filtration rate (¢GFR) using a GFR pre-
dictive equation for Japanese subjects [16, 17]: for males,
eGFR,,.,, (mL/min/1.73 m?) =194 x [serum creatinine
(mg/dL)] — 1.094 x (age) — 0.287; and for females, (male
eGFR) x 0.739. Definitions for renal function were: normal,
>90 mL/min/1.73 m?%; mild impairment, > 60 to <90 mL/
min/1.73 m?; moderate impairment, >30 to <60 mL/
min/1.73 m?; and severe impairment, > 15 to <30 mL/
min/1.73 m?.

2.4 Study Drug and Administration

A single 150 mg peficitinib tablet (Astellas Pharma Inc.,
Tokyo, Japan) was administered orally with 150 mL of water
in the morning of Day 1. Subjects had fasted overnight and
drinking water was prohibited from 1 h before, until 1 h
after study drug administration (except for that taken dur-
ing administration).
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2.5 Sample Analysis
2.5.1 Peficitinib and Metabolite H2 (M2)

The concentrations of plasma peficitinib and H2 metabolite
(sulfate metabolite, equivalent to M2 identified previously
[18]) were measured using validated liquid chromatography
tandem mass spectrometry (LC-MS/MS). The lower limit
of quantification (LLOQ) was 0.25 ng/mL when 25 pL of
plasma was used. The analysis method has been published
previously using rat plasma [19]. For clinical sample analy-
sis, the method was developed using human plasma. Cali-
bration curves for peficitinib and H2 in human plasma were
linear over the concentration range 0.25-500 ng/mL, with
correlation coefficients >0.9988. The intra-day accuracies
were within + 15% of the nominal concentration, and the
intra-day precision did not exceed 15%.

2.5.2 Metabolites H1 (M1) and H4 (M4)

The concentration of metabolites H1 (M 1; sulfate and meth-
ylated metabolite) and H4 (M4; methylated metabolite) were
measured separately using two validated LC-MS/MS meth-
ods. The LLOQ was 0.25 ng/mL, when 25 pL of plasma was
used. Extraction of H1 and H4 was carried out separately
by solid-phase extraction. Deuterated H1 (d;-H1) was used
for the internal standard (IS) of H1; a stereoisomer of pefi-
citinib was used for the IS of H4. Plasma samples (25 pL)
were mixed with 100 mM phosphate solution (pH 7; 1 mL),
acetonitrile—water (1:1, v/v; 25 uL) and IS working solution
(25 uL), and loaded onto the preconditioned Oasis® Hydro-
philic-Lipophilic-Balanced cartridge (30 mg/1 cc; Waters
Co., Milford, MA, USA). For H1 extraction, the cartridge
was washed three times with 1 mL of methanol-water (5:95,
v/v) and analytes were eluted twice with 0.5 mL of metha-
nol. For H4 extraction, the cartridge was washed three times
with 1 mL of methanol-water (25:75, v/v) and analytes were
eluted twice with 0.5 mL of methanol—formic acid (100:0.1,
v/v). Eluted solvent was evaporated at 40 °C under a stream
of nitrogen gas. Residues were reconstituted with a 0.5 mL
aliquot of reconstitution solution, 10 mM ammonium ace-
tate—methanol for H1 (65:35, v/v) and H4 (60:40, v/v). A
10 or 20 pL aliquot of each sample was injected into the LC
system for H1 or H4 analysis, respectively.

2.5.3 LC-MS/MS Conditions

For the H1 metabolite, LC separation was performed on
an Inertsil Ph-3 column [4.6 mm I.D. x 100 mm (GL Sci-
ences, Tokyo, Japan)] for 5 pm particle size with a mobile
phase consisting of 10 mM ammonium acetate and metha-
nol. H1 was eluted using mobile phase A (10 mM ammo-
nium acetate solution) and mobile phase B (methanol)

in the following linear gradient conditions: 0—3.50 min,
55% B; 3.51—4.00 min, 90% B; 4.01—6.00 min, 90% B;
6.01—7.00 min, 55% B; and 7.01—7.50 min, 55% B. Flow
rate was set at 0.8 mL/min except for 4.01—7.00 min
(1.5 mL/min) and column temperature was set at 40 °C.
MS/MS detection was performed using an API4000 (AB
SCIEX, Framingham, MA, USA). The ionspray voltage was
maintained at 3000 V and temperature at 700 °C. Ion source
gas 1 (air) was set at 60 psi and ion source gas 2 (air) at
60 psi. Curtain gas (nitrogen) was set at 10 psi. Selected
reaction monitoring was conducted in positive ion electro-
spray mode. The first quadrupole (Q1) selected for the cati-
onic moiety of each compound was as follows: H1, m/z 421;
IS d;-H1, m/z 424. Product ions were generated by collision-
induced dissociation within Q2 (collision gas nitrogen) and
detected at the electron multiplier as follows: H1, m/z 341,
IS d;-H1, m/z 344. Data were processed using Analyst Soft-
ware (AB SCIEX version 1.5). Calibration curves for H1
in human plasma were linear over the concentration range
0.25—100 ng/mL, with correlation coefficients >0.9991.
The intra- and inter-day accuracies were within + 15% of
the nominal concentration, and the intra- and inter-day preci-
sion did not exceed 15%.

For analysis of the H4 metabolite, LC separation was per-
formed on an Inertsil Ph-3 column [2.1 mm [.D. X33 mm
(GL Sciences)] for 5 pm particle size with mobile phase
A [10 mM ammonium acetate—methanol (60:40, v/v)]
and mobile phase B [acetonitrile—water (70:30, v/v)] in
the following isocratic conditions: 0—6.00 min, 0% B;
6.01—9.00 min, 100% B; 9.01—10.5 min, 0% B. Flow rate
was set at 0.8 mL/min and column temperature was set at
40 °C. MS/MS detection was performed using an AP14000.
The ionspray voltage was maintained at 5000 V and temper-
ature at 650 °C. Ion source gas 1 (air) was set at 60 psi and
ion source gas 2 (air) at 70 psi. Curtain gas (nitrogen) was
set at 10 psi. Selected reaction monitoring was conducted
in positive ion electrospray mode. The Q1 selected for the
cationic moiety of each compound was as follows: H4, m/z
341; IS, a stereoisomer of peficitinib, m/z 327. Product ions
were generated by collision-induced dissociation within Q2
(collision gas nitrogen) and detected at the electron multi-
plier as follows: H4, m/z 174; 1S, a stereoisomer of pefici-
tinib, m/z 91. Data were processed using Analyst Software.
Calibration curves for H4 in human plasma were linear over
the concentration range 0.25—100 ng/mL, with correlation
coefficients >0.9976. The intra- and inter-day accuracies
were within + 15% of the nominal concentration, and the
intra- and inter-day precision did not exceed 15%.

Chromatograms of samples at the LLOQ (0.25 ng/mL)
are shown in Fig. 1. No interfering peak was detected at
the retention time of peficitinib and its metabolites in blank
human plasma from six subjects (data not shown).
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Fig. 1 Representative selected reaction monitoring chromatograms of blank plasma spiked with peficitinib and its metabolites (lower limit of

quantification, 0.25 ng/mL). cps counts per second

2.6 Pharmacokinetic Assessments

Blood samples were collected before dosing and at 0.25,
0.5,1,1.5,2,3,4,5,6, 8, 10, and 12 h after peficitinib
administration. On Days 2 and 3, samples were collected
at 24, 36, 48, and 60 h after study drug administration. On
Day 4, a final blood sample was taken at 72 h after study
drug administration. The anticoagulant EDTA-3K was used
during collection of blood samples.

The following pharmacokinetic parameters were calcu-
lated for peficitinib and its metabolites (H1, H2 and H4)
by non-compartmental analysis using WinNonlin® version
6.2 (Pharsight, Sunnyvale, CA, USA) with actual sampling
time and plasma concentrations; area under the plasma
concentration—time curve up to the last quantifiable time
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(AUC,,,), AUC extrapolated to infinity (AUC;;), maximum
plasma concentration (C,,,,), apparent total systemic clear-
ance (CL/F), time to reach maximum plasma concentration
(tmax)> and terminal elimination half-life (¢,,,). For peficitinib
only, the apparent volume of distribution based on the termi-
nal phase (V,/F) was estimated and the metabolite-to-parent

ratio (MPR) was estimated for H1, H2 and H4.
2.7 Safety

TEAEs, vital signs (supine blood pressure, supine pulse and
axillary temperature), laboratory tests (haematology, blood
biochemistry and urinalysis), and 12-lead electrocardio-
grams (ECG) were assessed.
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A TEAE was defined as any unfavourable and unintended
sign, symptom or impairment that started or worsened after
administration of study drug (but did not necessarily have a
causal relationship with the treatment). System organ classes
and preferred terms for TEAEs were coded using the Medi-
cal Dictionary for Regulatory Activities (MedDRA) v17.1.
For each TEAE, the investigator provided an assessment of
the causal relationship with peficitinib and graded the sever-
ity using the Common Terminology Criteria for Adverse
Events (CTCAE) v4.0, distributed by the Japan Cooperative
Oncology Group (JCOG). After subjects were discharged,
a follow-up safety examination was conducted after 7 (+2)
days.

2.8 Statistical Analysis

2.8.1 Sample Size

The planned sample size was eight subjects per renal func-
tion group (normal, mild impairment, moderate impairment,
and severe impairment). The sample size determination for
this study was not based on statistical power.

2.8.2 Populations for Analysis

The safety analysis set included all subjects who received
peficitinib. The pharmacokinetic analysis set included all

screened (N = 61)

Provided informed consent and

Enroliment Discontinued before drug administration
' (n=30)
A
Enrolled (N = 31)
* Impaired renal function n = 23
* Normal renal function n = 8
A 4 v A \4
Normal renal function Mild renal impairment Moderate renal Severe renal
(n=18) (n=18) impairment (n = 8) impairment (n = 7)
* Received single oral *» Received single oral * Received single oral * Received single
150 mg peficitinib 150 mg peficitinib 150 mg peficitinib oral 150 mg
dose dose dose peficitinib dose
Follow-up
Discontinued (n = 0)
Analysis (N = 31)
\ 4 A 4 \4 A 4
Analysed for PK and Analysed for PK and Analysed for PK and Analysed for PK and
safety (n = 8) safety (n = 8) safety (n = 8) safety (n=7)
+ Excluded from * Excluded from » Excluded from + Excluded from
analysis (n = 0) analysis (n =0) analysis (n = 0) analysis (n = 0)

Fig. 2 Participant flow. PK pharmacokinetics
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those who received peficitinib and provided one or more
estimable pharmacokinetic parameters.

2.8.3 Statistical Methodology

Demographic and baseline characteristics, as well as plasma
concentrations and pharmacokinetic parameters, were sum-
marised by descriptive statistics according to each renal
function category (normal, mild, moderate, and severe).
The natural log-transformed AUC and C,,,, were used for
the analysis of variance, with renal function category as a
fixed effect, to estimate the geometric least-square mean
ratio (GMR) and its 90% confidence interval for impaired
renal function versus normal renal function.

An exploratory analysis to assess the relationship between
peficitinib AUC;; and renal function was performed using
the linear model with eGFR as a fixed effect.

3 Results

3.1 Participant Demographics and Baseline
Characteristics

A total of 31 subjects were enrolled, received peficitinib and
completed the study (Fig. 2). There were no notable differ-
ences in baseline characteristics across the renal function
groups (Table 1). Most subjects were male and the mean
age was 57.8 years. Mean eGFR was 77.5 mL/min/1.73 m?
in the mildly impaired renal function group, 48.5 mL/
min/1.73 m? in the moderately impaired renal function
group, and 23.6 mL/min/1.73 m? in the severely impaired
renal function group.

Table 1 Demographic and baseline characteristics

3.2 Pharmacokinetics

Peficitinib was rapidly absorbed, with a median ¢, ranging
from 1.50 h in the renal impairment groups to 1.75 h in the
normal renal function group (Table 2). Plasma concentra-
tion profiles over time (0—72 h) were similar across the renal
function groups (Fig. 3). There were no clear differences in
pharmacokinetic parameters for parent peficitinib across the
groups of subjects with renal impairment (Table 2), and the
GMRs for AUC,,;, AUC,, and C,,,, (Table 3) confirmed
that no marked differences were observed between sub-
jects in any of the renal impairment groups versus subjects
with normal renal function. Linear regression analysis of
peficitinib AUC;,;, CL/F and eGFR across the renal func-
tion groups also confirmed that there were no statistically
significant slopes and therefore no relationship between the
parameters and eGFR (Fig. 4 shows the relationship between
peficitinib AUC;; and eGFR).

Of the three conjugated peficitinib metabolites (H1, H2,
H4), there was a trend for increased MPR with increasing
renal impairment for the H1 and H2 metabolites, but no clear
trend was observed for the H4 metabolite (Table 2).

3.3 Safety

One subject in the normal renal function group and one sub-
ject in the mildly impaired renal function group each expe-
rienced one TEAE (headache and alanine aminotransferase
increased, respectively) after a single oral dose of pefici-
tinib (Table 4). Of these TEAEs, headache in the subject
in the normal renal function group was considered to be
drug-related. No death, serious TEAE or TEAE leading to
withdrawal of treatment was reported. Both the TEAEs were
mild in intensity.

With the exception of the case of mild alanine ami-
notransferase increase, no clinically significant mean

Parameter Renal function Total
P .. .. (N=31)
Normal Mild impairment Moderate impairment Severe impairment
(n=8) (n=8) (n=8) (n=T7)
Male, n (%) 6 (75.0) 7(87.5) 7(87.5) 7 (100.0) 27 (87.1)
Age (years) 48.0 (17.6) 57.8 (10.7) 61.0 (12.3) 65.4 (4.4) 57.8 (13.4)
Weight (kg) 65.0 (6.8) 63.9 (9.3) 67.4 (7.3) 69.3 (5.1) 66.3 (7.3)
BMI (kg/m?) 23.6(2.2) 22.3(2.5) 23.9(1.8) 25.2(2.0) 23.7(2.3)
eGFR (mL/min/1.73 m?) 96.4 (4.7) 77.5(6.2) 48.5(7.2) 23.6(3.4) 62.7 (28.3)

Data are mean (standard deviation) unless stated otherwise. Classification of renal impairment was based on the predictive glomerular filtra-
tion rate equation: for males, eGFR (mL/min/1.73 m?) =194 X [serum creatinine (mg/dL)] —1.094 X (age) —0.287; and for females, (male
eGFR) % 0.739. Definitions were: normal function, >90 mL/min/1.73 m?; mild impairment, > 60 to <90 mL/min/1.73 m?; moderate impairment,
>30 to <60 mL/min/1.73 m%; and severe impairment, > 15 to <30 mL/min/1.73 m?

BMI body mass index [weight in kg + (height in m)?]; eGFR estimated glomerular filtration rate
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changes from baseline were observed for any of the clinical ECG results on the day of hospital admission and the
laboratory parameters assessed during the study. predetermined time points post-dose were considered to be

No clinically significant mean changes from baseline = normal by the investigator in all subjects. No clinically sig-
were observed for any of the vital sign measurements  nificant mean changes from baseline were observed for any
assessed during the study. of the ECG variables assessed during the study.

Table 2 Plasma pharmacokinetic parameters of peficitinib and its metabolites in subjects with normal and impaired renal function

Parameter Renal function

Normal (n=28) Mild impairment (n=38) Moderate impairment (n=_8) Severe impairment (n="7)

AUC,; ¢ (ng-h/mL)

Peficitinib 1595 (360.2) 1419 (385.0) 1427 (562.7) 1933 (984.6)
Hl 404.4 (168.1) 593.9 (223.6) 771.7 (618.1) 3034 (1569)
H2 3652 (1099) 4117 (1562) 4107 (1755) 13,260 (5188)
H4 340.7 (117.7) 429.1 (92.88) 379.8 (172.3) 738.3 (316.0)
AUC,, (ng-h/mL)

Peficitinib 1589 (356.3) 1407 (386.2) 1390 (553.8) 1825 (936.0)
H1 399.5 (166.9) 581.9 (228.1) 729.7 (546.4) 2653 (1431)
H2 3645 (1097) 4093 (1558) 4017 (1683) 12,110 (5453)
H4 336.6 (115.9) 421.7 (95.11) 362.5 (156.4) 686.1 (305.1)
Cpnax (ng/mL)

Peficitinib 426.4 (156.8) 376.7 (119.6) 342.1 (134.9) 387.2 (260.4)
H1 48.82 (23.20) 71.74 (33.12) 71.65 (55.54) 123.30 (57.89)
H2 855.4 (342.2) 945.3 (414.9) 734.7 (299.5) 1207 (612.4)
H4 34.09 (17.50) 40.84 (14.58) 31.62 (17.74) 48.33 (23.17)

tmax (h), median (min, max)

Peficitinib 1.75 (1.50, 3.00) 1.50 (1.00, 3.00) 1.50 (0.50, 2.00) 1.50 (0.50, 2.00)
H1 3.00 (3.00, 4.00) 3.50 (2.00, 4.00) 3.00 (2.00, 6.00) 6.00 (4.00, 8.00)
H2 2.00 (1.50, 3.00) 2.00 (1.00, 4.00) 1.75 (1.00, 3.00) 2.00 (1.00, 3.00)
H4 4.00 (3.00, 6.00) 4.00 (3.00, 6.00) 3.02 (2.00, 4.00) 4.00 (2.00, 4.00)
ty2 (h)

Peficitinib 6.80 (4.34) 14.96 (8.33) 14.36 (14.33) 10.80 (5.13)

H1 7.20 3.77) 13.90 (10.29) 14.94 (12.40) 13.28 (5.48)

H2 7.19 (3.69) 14.90 (8.76) 12.58 (11.55) 11.98 (6.21)

H4 7.53 (4.05) 12.12 (4.70) 13.85 (9.35) 14.15 (7.08)
CL/F (L/h)

Peficitinib 98.18 (21.38) 115.60 (42.26) 131.90 (83.91) 102.40 (62.31)
V,/F (L)

Peficitinib 890.0 (410.7) 2428 (1510) 2408 (2024) 1705 (1358)
MPR

Peficitinib - - - -

H1 0.19 (0.06) 0.34 (0.13) 0.47 (0.33) 1.51 (1.41)

H2 1.84 (0.44) 2.33 (0.56) 2.50 (0.78) 5.87 (2.33)

H4 0.20 (0.03) 0.30 (0.06) 0.26 (0.10) 0.39 (0.13)

Data are mean (standard deviation) unless stated otherwise. Classification of renal impairment was based on the predictive glomerular filtra-
tion rate equation: for males, eGFR (mL/min/1.73 m?) =194 X [serum creatinine (mg/dL)] —1.094 X (age) —0.287; and for females, (male
eGFR) % 0.739. Definitions were: normal function, >90 mL/min/1.73 m?; mild impairment, > 60 to <90 mL/min/1.73 m?; moderate impairment,
>30 to <60 mL/min/1.73 m%; and severe impairment, > 15 to <30 mL/min/1.73 m?

AUC,,; area under the concentration—time curve from the time of dosing extrapolated to infinity, AUC,,,, area under the plasma concentration—
time curve up to the last quantifiable time, CL/F apparent total systemic clearance, C,,,, maximum plasma concentration, eGFR estimated glo-
merular filtration rate, MPR metabolite-to-parent ratio, t,, terminal elimination half-life, #,,, time to reach maximum plasma concentration, V/F

max
apparent volume of distribution based on the terminal phase
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4 Discussion

Peficitinib is a novel oral JAK inhibitor that is efficacious
for the treatment of moderate-to-severe RA. As CKD is a
relatively common condition that, like RA, becomes more
prevalent with age [15], it is important to understand the
impact of renal impairment on peficitinib pharmacokinet-
ics and safety, to assess whether dose adjustment may be
required in clinical practice. The present study compared the
pharmacokinetics and safety of a single oral dose of pefici-
tinib in subjects with and without impaired renal function.

A single 150 mg oral dose was selected as the ‘usual’
clinical dose based on the daily dose of peficitinib in Phase
IIT studies in Japanese patients with RA (100 mg and
150 mg) [11, 12, 20]. In this study, we evaluated the pharma-
cokinetic profile of a single oral dose of peficitinib 150 mg
in subjects with normal renal function and impaired renal
function. In previous dose-ranging studies in healthy adult
volunteers, single doses of peficitinib up to 450 mg did not
cause any toxicity or significant safety findings that required
dose limitation. Thus, a single 150 mg dose was considered
acceptable for subjects with renal impairment.

This study in 31 Japanese subjects confirmed that pefi-
citinib plasma concentration was not significantly affected
by impaired renal function. The AUC, ; GMR for the
severely impaired versus normal renal function group was
1.09, demonstrating that peficitinib exposure was not mark-
edly increased, even in subjects with the most severe renal
impairment. Furthermore, linear regression confirmed
that there was no clear relationship between peficitinib

500 —
400 -
300
200 {$ 1

100

Plasma peficitinib concentration (ng/mL)

Plasma peficitinib concentration (ng/mL)

Table 3 Geometric least-square mean ratios (GMRs) for peficitinib
pharmacokinetic parameters between subjects with varying degrees
of renal impairment and those with normal renal function

Parameter Renal function n GMR impaired/
normal (90% CI)

AUC,; Normal 8
Mild impairment 8 0.87 (0.61, 1.25)
Moderate impairment 8 0.83 (0.58, 1.19)
Severe impairment 6 1.09 (0.74, 1.60)

AUC, Normal 8
Mild impairment 8 0.87 (0.61, 1.24)
Moderate impairment 8 0.81(0.57, 1.61)
Severe impairment 7 1.04 (0.72, 1.50)

Croax Normal 8
Mild impairment 8 0.90 (0.60, 1.35)
Moderate impairment 8 0.78 (0.52, 1.18)
Severe impairment 7 0.78 (0.51, 1.20)

An analysis of variance was performed on natural log-transformed
parameters with group as fixed effect. Ratios and confidence intervals
are transformed back to the raw scale

Classification of renal impairment was based on the predictive glomerular
filtration rate equation: for males, eGFR (mL/min/1.73 m?)= 194X [serum
creatinine (mg/dL)]—1.094 % (age)—0.287; and for females, (male
eGFR)x0.739. Definitions were: normal function, >90 mL/min/1.73 m%;
mild impairment, >60 to <90 mL/min/1.73 m?;, moderate impairment,
>30 to <60 mL/min/1.73 m% and severe impairment, > 15 to <30 mL/
min/1.73 m?

AUC,, area under the concentration—time curve from the time of dos-
ing extrapolated to infinity, AUC,,,, area under the plasma concen-
tration—time curve up to the last quantifiable time, C,,,, maximum
plasma concentration, eGFR estimated glomerular filtration rate

1000 o Normal renal function
O Mild impaired renal function

A Moderate impaired renal function

<& Severe impaired renal function

Fig.3 Mean plasma concentration—time profile of peficitinib by degree
of renal impairment (linear and semi-logarithmic scale). Values are
mean linear (left) and semi-logarithmic (right) scales. Classification
of renal impairment was based on the predictive glomerular filtration
rate equation: for males, eGFR,, (mL/min/1.73 m?)=194x[serum
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Time (h)

creatinine  (mg/dL)]—1.094x (age)—0.287; and for females,
(male eGFR)x0.739. Definitions were: normal function >90 mL/
min/1.73 m% mild impairment > 60 to <90 mL/min/1.73 m? moderate
impairment >30 to <60 mL/min/1.73 m?; and severe impairment > 15
to <30 mL/min/1.73 m%. eGFR estimated glomerular filtration rate
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Fig.4 The relationship between the area under the plasma concen-
tration—time curve (AUC,,;) of peficitinib and (estimated) glomeru-

lar filtration rate across the renal function groups. AUC,, area under

the concentration-time curve from the time of dosing extrapolated to
infinity, eGFR estimated glomerular filtration rate

pharmacokinetic parameters and eGFR across the renal
function groups.

Previously, in studies of healthy subjects, peficitinib was
shown to be rapidly absorbed, with a median #,,, of 1.5 h
under fasting conditions, increasing to 4 h under fed condi-
tions [14]. Similarly, in the current study under fasting con-
ditions, the median ¢,,,, of peficitinib was 1.5-1.75 h across
the renal function groups.

Mean t,,, in a previous study in healthy volunteers ranged
from 7.7 to 12.9 h after single peficitinib doses above 100 mg
[14]. In subjects with normal renal function in the present
study, mean ¢;,, was 6.80 h and was longer in subjects with

renal impairment. However, there was no observable trend
in t,,, according to increasing severity of impairment (mild
14.96 h, moderate 14.36 h, severe 10.80 h, respectively).

While exposure to parent peficitinib remained generally
consistent, irrespective of the degree of renal impairment,
there were some changes in MPRs of the conjugated metabo-
lites (H1, H2 and H4), which show very weak in vitro phar-
macological action. The MPR of H1 and H2 increased with
greater impairment of renal function to a greater extent than
H4. This might be due to elimination delay of H1 and H2,
as both of these metabolites are more susceptible to urinary
elimination compared with H4, which is excreted more in
feces than in urine [18].

Administration of a single oral 150 mg dose of pefici-
tinib was well tolerated in Japanese subjects with normal
renal function and impaired renal function, including those
with severely impaired renal function. The only drug-related
adverse event was a mild case of headache in one subject in
the normal renal function group.

The findings from this pharmacokinetic study of pefici-
tinib contrast with those from other JAK inhibitors such as
tofacitinib and baricitinib, which are already on the market.
A single-dose study of 10 mg tofacitinib showed that AUC
inf increased 1.37-, 1.43-, and 2.23-fold in patients with mild,
moderate, and severe renal impairment, respectively, relative
to patients with normal renal function [21]. Dose adjustment
of tofacitinib is recommended when used in patients with
moderate or severe renal impairment [22, 23]. Similarly, the
AUC of baricitinib was increased 1.41-, 2.22- and 4.05-fold
for mild, moderate, and severe renal impairment subgroups,
respectively, compared with subjects with normal renal

Table4 Summary of treatment-emergent adverse events and drug-related treatment-emergent adverse events after a single oral dose of peficitinib

(150 mg) according to renal function status

System organ class preferred term Normal Mild impairment Moderate impairment Severe impairment Total
(n=38) (n=38) (n=38) (n=17) (N=31)
TEAE (n, %)
Overall 1(12.5) 1(12.5) 0 0 2 (6.5)
Investigations 0 1(12.5) 0 0 1(3.2)
ALT increased 0 1(12.5) 0 0 1(3.2)
Nervous system disorders 1(12.5) 0 0 0 1(3.2)
Headache 1(12.5) 0 0 0 1(3.2)
Drug-related TEAE (n, %)
Overall 1(12.5) 0 0 0 1(3.2)
Nervous system disorders 1(12.5) 0 0 0 1(3.2)
Headache 1(12.5) 0 0 0 1(3.2)

Classification of renal impairment was based on the predictive glomerular filtration rate equation: for males, eGFR (mL/min/1.73 m?) =194 x
[serum creatinine (mg/dL)] —1.094 X (age) —0.287; and for females, (male eGFR) % 0.739. Definitions were: normal function, > 90 mL/min/1.73 m%;
mild impairment, > 60 to <90 mL/min/1.73 m?; moderate impairment, > 30 to <60 mL/min/1.73 m?; and severe impairment, > 15 to <30 mL/

min/1.73 m?

ALT alanine aminotransferase, eGFR estimated glomerular filtration rate, TEAE treatment-emergent adverse event

A\ Adis



158

D. Miyatake et al.

function; C,,,, was also increased 1.16-, 1.46- and 1.40-fold,
respectively, for each of these subgroups [24]. Consequently,
dose adjustment of baricitinib is recommended when used
in patients with renal impairment, and is not recommended
for use in patients with eGFR < 60 mL/min/1.73 m? (USA)
[24] or <30 mL/min/1.73 m? (Japan) [25].

A limitation of this study was the relatively small sample
of subjects, which may affect the generalisability of the find-
ings. Also, the subjects were mostly male, although there
were no notable differences in gender across the renal func-
tion groups; a previous pharmacokinetic study in healthy
male and female subjects confirmed that gender did not have
a significant effect on pharmacokinetic parameters [14].
Lastly, the study did not include patients with end-stage
renal disease; therefore, information about peficitinib phar-
macokinetics in this group is still lacking. However, this is
the first investigation into the impact of renal impairment on
peficitinib pharmacokinetics and safety and, as such, it has
value for informing clinical practice and ensuring patients
are dosed appropriately.

5 Conclusion

The study in non-RA subjects with normal and varying
degrees of renal impairment showed that after a single oral
dose of 150 mg peficitinib under fasting conditions, the
pharmacokinetic parameters were similar. Peficitinib was
well tolerated regardless of renal function. Based on these
findings, it is not expected that any peficitinib dose adjust-
ment will be required in clinical practice according to the
degree of renal impairment.
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