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Abstract
Introduction: Toxic gain-of-function Apolipoprotein L1
(APOL1) variants contribute to the development of proteinuric
nephropathies collectively referred to as APOL1-mediated
kidney disease (AMKD). Despite standard-of-care treat-
ments, patients with AMKD experience accelerated pro-
gression to end-stage kidney disease. The identification of
two APOL1 variants as the genetic cause of AMKD inspired
development of inaxaplin, an inhibitor of APOL1 channel
activity that reduces proteinuria in patients with AMKD.
Methods: We conducted two phase 1 studies evaluating the
safety, tolerability, and pharmacokinetics of single-ascending
doses (SAD) andmultiple-ascending doses (MAD) of inaxaplin
in healthy participants. In the SAD cohorts, participants were
randomized to receive inaxaplin as a single dose (range, 7.5
mg to 165 mg) or placebo. In the MAD cohorts, participants
were randomized to receive multiple doses of inaxaplin
(range, 15 to 120 mg daily) or placebo for 14 days. We as-
sessed safety and tolerability based on adverse events (AEs),
clinical laboratory values, electrocardiograms (ECGs), and vital

signs. Results: A total of 178 participants were randomized in
the SAD/MAD cohorts of both studies (mean age: 36.7 years;
94.9% male). The proportion of participants with any AEs was
similar in the inaxaplin (24.6%) and placebo (22.7%) groups.
All AEs were mild or moderate in severity; there were no
serious AEs. Headache was the most common AE: 10.4% and
2.3% in the inaxaplin and placebo groups, respectively. There
were no drug-related treatment discontinuations and no
clinically relevant trends in laboratory values, ECGs, or vital
signs. Discussion/Conclusion: Inaxaplin is safe and well tol-
erated at single doses up to 165 mg andmultiple doses up to
120mg daily for 14 days. These results are consistent with the
favorable safety profile of inaxaplin in a completed phase 2a
proof-of-concept study. Together, these findings support
continued evaluation of inaxaplin in an ongoing phase 2/3
pivotal trial as a potential precision medicine for patients
with AMKD. © 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

Apolipoprotein L1 (APOL1)-mediated kidney disease
(AMKD) is a rapidly progressive, proteinuric chronic
kidney disease (CKD) driven by the presence of two toxic
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gain-of-function variants in the APOL1 gene [1–7]. There
are currently no specific treatments for AMKD; current
standard-of-care aims to reduce proteinuria, slow the
decline in kidney function, and/or prevent associated
complications, typically including usual renoprotective
measures (i.e., renin-angiotensin-aldosterone system
[RAAS] inhibitors), and in some cases, other anti-
hypertensive medications, immunosuppressive/anti-in-
flammatory agents, and diuretics [8–10]. More recently,
sodium-glucose cotransporter 2 (SGLT2) inhibitors are
included in standard-of-care as they have been shown to
reduce proteinuria and preserve kidney function in pa-
tients with proteinuric kidney disease without diabetes
[11, 12]. In patients with diabetes and kidney disease,
some glucagon-like-peptide receptor agonists have also
demonstrated reductions in proteinuria and improved
kidney outcomes [13]. While these treatments – usually
in combination – often provide meaningful clinical
benefits and may slow disease progression, they are non-
targeted, carry a risk of adverse effects, and do not address
the underlying pathophysiology of AMKD; as a result, we
continue to see an inexorable decline toward kidney
failure in a sizeable fraction of patients [8–10].

The underlying genetic cause of AMKD is a toxic
gain-of-function in the APOL1 gene (G1 or G2) thought
to enhance APOL1 channel function and damage glo-
merular cells (e.g., podocytes and endothelial cells) in
response to an inflammatory trigger; the resulting cel-
lular damage disrupts the glomerular filtration barrier,
resulting in proteinuria, and often leads to accelerated
loss of kidney function (Fig. 1) [14–19]. This toxic gain-
of-function activity of APOL1 is thought to be the
common mechanism that ultimately leads to kidney
failure, regardless of the clinical or histological pre-
sentation [4, 14]. However, genetic testing is not rou-
tinely performed for patients with CKD and patients
with subnephrotic proteinuria and two APOL1 variants
may be misdiagnosed as having unspecified or hyper-
tensive CKD [20, 21].

The identification of two APOL1 variants as the ge-
netic cause of AMKD inspired the development of
targeted therapies to address the underlying cause of
disease. Based on the mechanism of disease, targeted
inhibition of APOL1 should inhibit glomerular damage,
reduce proteinuria, and ultimately slow the progression
of kidney disease. Inaxaplin (previously known as VX-
147) is an oral, small molecule inhibitor of APOL1
channel function that has been shown to reduce pro-
teinuria in patients with AMKD in a phase 2a proof-of-
concept study [14] and has the potential to prevent
further structural damage and slow the progression of

renal dysfunction in persons who have two APOL1
variants. Herein we report the safety, tolerability, and
pharmacokinetics of inaxaplin from two phase 1 single-
ascending dose (SAD)/multiple-ascending dose (MAD)
studies in healthy participants.

Methods

Overview of Study Procedures
We conducted two phase 1, randomized, double-blind,

placebo-controlled SAD/MAD studies of inaxaplin in healthy
participants. The first-in-human study of inaxaplin (Study VX18-
147-001 or Study 1) evaluated single ascending doses of 7.5 mg up
to 50 mg and multiple ascending doses of 15 mg once daily, 15 mg
twice daily, or 45 mg once daily in healthy participants. To provide
additional clinical information on the safety of higher doses of
inaxaplin, a second phase 1 study of inaxaplin (Study VX20-147-
008 or Study 2) evaluated single ascending doses of 90 mg up to
165 mg and multiple ascending doses of 60 mg up to 120 mg once
daily in healthy participants. Study 1 was conducted at two sites in
the United States (Madison, WI and Dallas, TX) between June
2019 and January 2020. Study 2 was conducted at one site in the
United States (Salt Lake City, UT) between August 2020 and
March 2021.

Study Participants
In both studies, we enrolled healthy men and women of non-

childbearing potential who were at least 18 years of age with body
weight of >50 kg and body mass index (BMI) 18.0 to 32.0 kg/m2.
Demographics were collected during the screening visit; race was
self-reported by participants and recorded by site personnel.
“Healthy” was defined by no clinically relevant abnormalities
identified by a detailed medical history, full physical examination,
including blood pressure and pulse rate measurement, standard
12-lead electrocardiogram (ECG), and clinical laboratory tests.

Study Design
Part A of both phase 1 studies was designed to evaluate the

safety and tolerability of single oral ascending doses of inaxaplin
administered to healthy participants. In Study 1, participants were
randomized 3:1 to receive a single dose of inaxaplin (7.5 mg, 15mg,
30 mg, 50 mg) or placebo. In Study 2, participants were ran-
domized 3:1 to receive a single dose of inaxaplin (90 mg, 135 mg,
165 mg) or placebo.

Part B of both phase 1 studies was designed to evaluate the
safety and tolerability of multiple oral ascending doses of inaxaplin
administered to healthy participants. In Study 1, participants were
randomized 3:1 to receive multiple doses of inaxaplin (15 mg once
daily, 15 mg twice daily, 45 mg once daily) or placebo for 14 days.
In Study 2, participants were randomized 3:1 to receive multiple
doses of inaxaplin (60 mg once daily, 90 mg once daily, 120 mg
once daily) or placebo for 14 days.

All SAD andMAD cohorts included unique participants. There
was no cross-over of participants within or across study cohorts.
All participants had a Safety Follow-up Visit 7–10 days after the
last dose of study drug.
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Safety Assessments
The primary objective for Parts A and B of both phase 1 studies

was to determine safety and tolerability based on assessment of
adverse events (AEs), clinical laboratory assessments (serum
chemistry, hematology, coagulation, and urinalysis), standard 12-
lead ECG measures (performed in triplicate), and vital signs.

Pharmacokinetic Assessments
In both studies, we assessed plasma pharmacokinetic (PK)

parameter estimates of inaxaplin (i.e., time of maximum con-
centration [tmax], maximum observed concentration [Cmax], area
under the concentration vs. time curve from the time of dosing to
24 h [AUC0–24h], terminal phase half-life [t½], apparent volume of
distribution [V/F], and apparent clearance at steady-state [CLss/
F]) after multiple oral ascending doses of inaxaplin derived from

plasma concentration-time data. We also assessed urine PK pa-
rameter estimates. We assessed the potential of inaxaplin to either
induce or inhibit CYP3A4 enzymes in Study 1 by measuring the
effect of inaxaplin administration on serum concentrations of
midazolam, a sensitive CYP3A4 substrate.

See online Supplementary Materials (for all online suppl.
material, see https://doi.org/10.1159/000538255) for additional
details regarding PK assessments and analyses.

Statistical Analyses
In both phase 1 studies, we used descriptive analyses on safety data

including AEs, clinical laboratory assessments, vital signs, and ECGs.
Since ECGs were performed in triplicate, the mean of each individual
ECG parameter measurement (i.e., PR, RR, QRS, QT, QTcF, heart
rate) at each specific visit and time point was used as the ECG for that

Fig. 1. Toxic gain-of-function APOL1 variants lead to progressive glomerular dysfunction and proteinuria across
multiple clinically and histologically defined kidney diseases. In response to an inflammatory trigger, enhanced
APOL1 channel function directly damages podocytes, which disrupts the glomerular filtration barrier, causes
proteinuria, and leads to the subsequent severe and rapid deterioration in kidney function.
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specific visit and time point for summary purposes. In addition to
analyses performed in the SAD and MAD cohorts separately for the
two studies, we conducted a pooled analysis across cohorts.

Results

Study Population
One hundred and seventy eight participants were

randomized and received at least one dose of study drug
in the SAD and MAD cohorts of the two phase 1 studies.
Participant demographics and baseline characteristics are
shown in Table 1. The mean (± standard deviation) age of
all participants was 36.7 (±11.5) years. Demographics and
baseline characteristics were similar across the inaxaplin
and placebo groups.

Study Disposition
The disposition of the participants in the SAD andMAD

cohorts of both studies is presented in Table 2 (SAD and
MAD cohorts) and online Figure S1 (MAD cohorts). There
were no study drug discontinuations in the SAD cohorts in

both studies as participants only received a single dose of
study drug. Among participants in the MAD cohorts who
received at least one dose of study drug, 50 (70.4%) par-
ticipants in the inaxaplin group and 18 (78.3%) participants
in the placebo group completed study drug.

The majority of treatment discontinuations occurred in
two MAD cohorts of Study 2 and were due to sponsor
decision (21 participants). Dosing in one cohort (inaxaplin
60 mg once daily MAD group: N = 9; placebo MAD group:
N = 3) was paused to investigate an ECG finding in a single
participant that was ultimately found to be due to ECG
equipment malfunction (dosing was stopped prior to day 2
dose for the incident participant and prior to day 3 dose in
all other participants). As dosingwas interrupted, the cohort
was discontinued per sponsor decision. Dosing in a second
MAD cohort in Study 2 (inaxaplin 90 mg once daily MAD
group: N = 8; placebo N = 2) was halted due to one par-
ticipant who discontinued treatment due to the AE of
COVID-19 (inaxaplin 90 mg once daily MAD group). Due
to possible exposure to infection, the sponsor decided to
discontinue the remainder of the cohort (inaxaplin 90 mg
once daily MAD group:N = 7; placebo MAD group:N = 2)

Table 1. Demographics and Baseline
Characteristics Placeboa

(N = 44)
Inaxaplin Totalb

(N = 134)

Sex, n (%)
Male 41 (93.2) 128 (95.5)
Female 3 (6.8) 6 (4.5)

Age (years), mean (±SD) 36.7 (11.3) 36.6 (11.6)

BMI (kg/m2), mean (±SD) 27.07 (3.14) 26.22 (3.30)

Race, n (%)
White 30 (68.2) 94 (70.1)
Black or African American 12 (27.3) 32 (23.9)
Asian 0 1 (0.7)
American Indian or Alaska Native 0 3 (2.2)
Multiracial 1 (2.3) 4 (3.0)
Other 1 (2.3) 0

Ethnicity, n (%)
Hispanic or Latino 10 (22.7) 21 (15.7)
Not Hispanic or Latino 34 (77.3) 113 (84.3)

BMI, body mass index; MAD, multiple ascending doses; N, Safety Set sample size;
n, number of participants; SAD, single ascending doses; SD, standard deviation.
This table includes all participants in the SAD and MAD cohorts of both phase 1
studies who received any dose of study drug. aPlacebo is pooled from all SAD and
MAD cohorts in both phase 1 studies. There were 21 participants who received
placebo in the SAD cohort and 23 participants who received placebo in the MAD
cohort. bInaxaplin Total is pooled from all SAD and MAD cohorts in both phase 1
studies, based on participants treated with any dose of inaxaplin. There were 63
participants who received inaxaplin in the SAD cohort and 71 participants who
received inaxaplin in the MAD cohort.
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on day 2. The inaxaplin 60 mg once daily and 90 mg once
daily MAD cohorts in Study 2 were repeated with a distinct
set of participants. In addition to the participant who
discontinued treatment due to the AE of COVID-19, there
were two additional participants who discontinued treat-
ment due to an AE.

Adverse Events and Safety
A summary of AEs for the SAD and MAD cohorts

of both phase 1 studies is presented in Table 3; this
table includes the two MAD cohorts in Study 2 that
were prematurely discontinued by the sponsor due to
ECG equipment malfunction and COVID-19 infec-
tion. A summary of AEs for the MAD cohorts in
Study 1 is presented in Table 4. A summary of AEs
for the MAD cohorts in Study 2 is presented in
Table 5; this table does not include the two MAD
cohorts that were prematurely discontinued by the
sponsor due to ECG equipment malfunction and
COVID-19 infection.

Across the SAD and MAD cohorts of both phase 1
studies, 43 (24.2%) participants had at least one AE
(Table 3). The percent of participants who had at least
one AE was similar in the inaxaplin treatment group
(24.6%) compared to the placebo group (22.7%). All AEs
were mild or moderate in severity. None of the AEs were
considered by the investigator as related to inaxaplin.
There were no serious adverse events (SAEs) (Table 3).

AEs occurring in more than two participants in the
SAD and MAD cohorts of both phase 1 studies were
headache, fatigue, diarrhea, COVID-19, cough, rhinor-
rhea, dyspepsia, abdominal pain, constipation, nausea,
oropharyngeal pain, and throat irritation (Table 3). Most
of these AEs had similar or lower incidences in the in-
axaplin group compared to placebo, except for headache
(10.4% in the inaxaplin group compared to 2.3% in the
placebo group) (Table 3).

Three participants in the inaxaplin group discontinued
study drug due to AEs (Table 3). One participant in the
inaxaplin 45 mg once daily MAD group in Study 1 dis-
continued treatment due to an AE of papular rash, which
was mild in severity, resolved without treatment, and was
considered unlikely related to the study drug by the inves-
tigator (Table 4). One participant in the inaxaplin 60 mg
once daily MAD group in Study 2 discontinued treatment
due to an AE of tachycardia (Table 5); this participant re-
ported anxiety as an AE (of mild intensity) and reported
similar instances of test anxiety in the past. The AE of
tachycardia was consideredmild in severity, resolvedwithout
treatment, and was considered by the investigator as not
related to study drug. In Study 2, one participant in the
inaxaplin 90 mg once daily MAD group discontinued
treatment due to the AE of COVID-19 (as described above),
which was moderate in severity, resolved without treatment,
and was considered by the investigator as not related to
inaxaplin (Table 3).

Table 2. Disposition

Placebo Inaxaplin Total

Completed study drug (SAD only), n/N (%) 21/21 (100.0) 63/63 (100.0)

Completed study drug (MAD only), n/N (%) 18/23 (78.3) 50/71 (70.4)

Discontinued study drug (MAD only), n/N (%)a 5/23 (21.7) 21/71 (29.6)

Reason for discontinuation from study drug (MAD only), n/N (%)
Adverse eventb 0 3/71 (4.2)
Participant refused further dosing (not due to AE) 0 1/71 (1.4)
Other non-adherencec 0 1/71 (1.4)
Sponsor decisiona 5/23 (21.7) 16/71 (22.5)

AE, adverse event; MAD, multiple ascending doses; N, number of participants in SAD or MAD cohorts; n,
number of participants; SAD, single ascending dose. This table includes all participants in the SAD and MAD
cohorts of both Study 1 and Study 2 who received any dose of study drug. aIn the Study 2, 21 participants in
twoMAD cohorts discontinued treatment due to sponsor decision; this includes 12 participants (inaxaplin 60
mg once daily group: N = 9; placebo group: N = 3) who discontinued study drug due to ECG equipment
malfunction and 9 participants (inaxaplin 90 mg once daily group: N = 7; placebo group: N = 2) who
discontinued study drug due to the impact of the COVID-19 pandemic. bThree participants in the MAD
cohorts discontinued inaxaplin due to AEs of tachycardia, papular rash, and COVID-19 infection; AEs were
mild or moderate in severity and considered by the investigator as not related to study drug. cNon-ad-
herence with the study schedule.
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During the course of the SAD and MAD cohorts of
both phase 1 studies, no clinically relevant trends were
noted in any of the clinical laboratory results. Spe-
cifically, mean serum creatinine concentrations, serum
lipid profile (i.e., total cholesterol, HDL cholesterol,
LDL cholesterol, and triglyceride concentrations), and
leukocyte counts were similar between the inaxaplin
and placebo groups for all timepoints. There were no
clinically relevant between-groups differences in vital

signs and no unexpected findings on physical exam-
ination during the SAD and MAD cohorts of both
phase 1 studies.

There was no evidence of effects of inaxaplin on ECG
parameters. There were no participants with a maximum
QT interval corrected by Fridericia’s formula (QTcF;
calculated from ECG assessments) interval >480 msec.
No participants in the SAD or MAD cohorts had a QTcF
interval increase >60 msec.

Table 3. Summary of Adverse Events: All Participants

Placeboa

(N = 44)
Inaxaplin Totalb

(N = 134)

Participants with any AEs, n (%) 10 (22.7) 33 (24.6)

Participants with AEs by severity, n (%)
Mild 9 (20.5) 29 (21.6)
Moderate 1 (2.3) 4 (3.0)
Severe 0 0
Life-threatening 0 0

Participants with SAEs, n (%) 0 0

Participants with AEs leading to treatment discontinuation, n (%)c 0 3 (2.2)

AEs occurring in at least two participants, n (%)d

Headache 1 (2.3) 14 (10.4)
Fatigue 2 (4.5) 2 (1.5)
Diarrhea 0 4 (3.0)
COVID-19 0 3 (2.2)
Cough 0 3 (2.2)
Rhinorrhea 1 (2.3) 2 (1.5)
Dyspepsia 0 3 (2.2)
Abdominal pain 1 (2.3) 2 (1.5)
Constipation 0 2 (1.5)
Nausea 0 2 (1.5)
Oropharyngeal pain 0 2 (1.5)
Throat irritation 0 2 (1.5)

AE, adverse event; MAD, multiple ascending doses; N, Safety Set sample size; n, number of participants;
SAD, single ascending doses; SAE, serious adverse event. This table includes all participants in the SAD and
MAD cohorts of both phase 1 studies who received any dose of study drug (including the two MAD cohorts
in Study 2 that were prematurely discontinued due to sponsor decision). aPlacebo is pooled from all SAD and
MAD cohorts in both Study 1 and Study 2. There were 21 participants who received placebo in the SAD
cohort and 23 participants who received placebo in the MAD cohort. bInaxaplin Total is pooled from all SAD
and MAD cohorts in both Study 1 and Study 2, based on participants treated with any dose of inaxaplin.
There were 63 participants who received inaxaplin in the SAD cohort and 71 participants who received
inaxaplin in the MAD cohort. cThree participants in the MAD cohort discontinued study drug due to AEs of
papular rash (Study 1; inaxaplin 45 mg once daily), tachycardia (Study 2; inaxaplin 60 mg once daily), and
COVID-19 infection (Study 2; inaxaplin 90 mg once daily); the participant who discontinued study drug due
to the AE of COVID-19 was in a cohort in Study 2 that was prematurely discontinued due to sponsor decision.
AEs were mild or moderate in severity and considered by the investigator as not related or unlikely related to
study drug. dIn the two MAD cohorts from Study 2 that were prematurely discontinued due to sponsor
decision, there were eight AEs including four AEs of headache (one in the placebo group; three in the
inaxaplin group), two AEs of COVID-19 (both in the inaxaplin group), one AE of fatigue (placebo group) and
one AE of dyspnea (inaxaplin group).
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Pharmacokinetics
The PK of inaxaplin was generally dose proportional, and

the variability in PK parameters was generally low and did
not appear to change across the dose range (online Table S1).
Half-life was consistent across both studies ranging from
approximately 13.3 to 22.9 h, which supports once daily
dosing (online Table S1). Renal clearance was a minor ex-
cretion pathway for inaxaplin; dose adjustments are there-
fore not anticipated for the intended patient population
which will include patients with renal function impairment
(online Table S2). There were no clinically significant PK
drug-drug interactions between inaxaplin and midazolam
(online Table S3). Additional PK details are provided in the
Online Supplementary Materials.

Discussion

There is a critical need for safe and efficacious ther-
apies addressing the underlying cause of AMKD. In-
axaplin is an oral, small molecule that selectively inhibits

APOL1 channel function in vitro, reduces proteinuria in a
transgenic mouse model of AMKD, and has been shown
to reduce proteinuria by a mean of 47.6% compared to
baseline in patients with AMKD [14].

In these two phase 1 randomized, double-blind,
placebo-controlled studies, we evaluated the safety,
tolerability, and PK of single- and multiple-ascending
doses of inaxaplin in 178 healthy participants. In-
axaplin was generally well tolerated at single doses up to
165 mg and at multiple doses up to 120 mg once daily
for 14 days. All AEs were mild or moderate in severity
and there were no SAEs. Only three participants dis-
continued inaxaplin due to an AE (COVID-19,
tachycardia, papular rash), all of which were mild or
moderate in severity and considered by the investigator
as not related or unlikely related to inaxaplin. Headache
was the only AE that was more frequent in the inaxaplin
group than in the placebo group. Most headaches were
mild in severity and resolved without treatment. The
incidence of headache was lower in participants treated
with doses of inaxaplin ≤45 mg once daily (11.1%) than

Table 4. Summary of Adverse Events: MAD Cohorts of Study 1

Placeboa

(N = 9)
Inaxaplin 15 mg
once daily (N = 9)

Inaxaplin 15 mg
twice daily (N = 9)

Inaxaplin 45 mg
once daily (N = 9)

Inaxaplin
Totalb (N = 27)

Participants with any AEs, n (%) 2 (22.2) 4 (44.4) 5 (55.6) 1 (11.1) 10 (37.0)

Participants with AEs by severity, n (%)
Mild 2 (22.2) 4 (44.4) 5 (55.6) 1 (11.1) 10 (37.0)
Moderate 0 0 0 0 0
Severe 0 0 0 0 0
Life-threatening 0 0 0 0 0

Participants with SAEs, n (%) 0 0 0 0 0

Participants with AEs leading to
treatment discontinuation, n (%)c

0 0 0 1 (11.1) 1 (3.7)

AEs occurring in at least two participants, n (%)
Headache 0 1 (11.1) 2 (22.2) 0 3 (11.1)
Fatigue 1 (11.1) 2 (22.2) 0 0 2 (7.4)
Cough 0 3 (33.3) 0 0 3 (11.1)
Dyspepsia 0 0 3 (33.3) 0 3 (11.1)
Constipation 0 0 2 (22.2) 0 2 (7.4)
Oropharyngeal pain 0 1 (11.1) 1 (11.1) 0 2 (7.4)
Throat irritation 0 1 (11.1) 1 (11.1) 0 2 (7.4)
Rhinorrhea 1 (11.1) 1 (11.1) 0 0 1 (3.7)
Sneezing 1 (11.1) 1 (11.1) 0 0 1 (3.7)

AE, adverse event; MAD, multiple ascending doses; N, Safety Set sample size; n, number of participants; SAE, serious adverse
event. This table includes all participants in the MAD cohorts of Study 1 who received at least one dose of study drug. aPlacebo is
pooled from all MAD cohorts in Study 1. bInaxaplin Total is pooled from all MAD cohorts in Study 1, based on participants treated
with any dose of inaxaplin. cParticipant in the inaxaplin 45 mg once daily MAD group discontinued study drug due to AE of papular
rash; AE was mild in severity and considered by the investigator as unlikely related to study drug.
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in those treated with doses of inaxaplin ≥60 mg once
daily (18.5%). Serum creatinine, plasma lipids, leuko-
cyte counts, and ECG parameters were similar between
the inaxaplin and placebo groups with minimal changes
from baseline over time. A limitation of these studies,
like most phase 1 studies, is that participants were
predominantly men (owing to exclusion of women of
childbearing age).

Overall, these findings are consistent with the safety
results from a phase 2a proof-of-concept study, in
which 16 participants with two APOL1 variants and
focal segmental glomerulosclerosis (FSGS) received
inaxaplin daily for 13 weeks (15 mg for 2 weeks, 45 mg
for 11 weeks) on top of standard-of-care treatment
[14]. APOL1-mediated FSGS is a particularly severe
form of AMKD. Inaxaplin was generally well tolerated
in all 16 participants who received at least one dose of
inaxaplin; all AEs were mild or moderate, none led to
treatment discontinuation, and there were no SAEs
related to inaxaplin. Similar to the phase 1 studies in
healthy participants, the most common AE observed
in the phase 2a proof-of-concept study in patients
with AMKD was headache [14]. Moreover, in 13
evaluable participants, treatment with inaxaplin re-

sulted in a substantial and clinically meaningful 47.6%
reduction in proteinuria at Week 13 [14]. Proteinuria
is a direct indicator of podocyte damage and is
strongly correlated with progression to kidney failure
[22–25]. The safety and efficacy of inaxaplin at 15 mg
once daily and 45 mg once daily (which is in the lower
range of doses explored in these phase 1 studies) is
currently being evaluated in a randomized, double-
blind, placebo-controlled, phase 2/3 adaptive trial in
adults with AMKD (ClinicalTrials.gov number,
NCT05312879).

The clinical pharmacology properties of inaxaplin are
favorable and supports once daily dosing in the target
population. It exhibits dose proportional PK with low
variability across doses up to 120 mg once daily for 14 days
with a half-life ranging from 13.3 to 22.9 h. Inaxaplin is not a
clinically significant inhibitor or inducer of CYP3A4. Renal
clearance is a minor elimination pathway; thus, no dose
adjustment is anticipated for the intended patient population
that is expected to include patients with renal function
impairment.

In conclusion, these two phase 1 studies provide
evidence that among healthy participants, inaxaplin is
well tolerated at single doses up to 165 mg and at

Table 5. Summary of Adverse Events: MAD Cohorts of Study 2

Placeboa

(N = 9)
Inaxaplin 60 mg
once daily (N = 9)

Inaxaplin 90 mg
once daily (N = 9)

Inaxaplin 120 mg
once daily (N = 9)

Inaxaplin
Totalb (N = 27)

Participants with any AEs, n (%) 5 (55.6) 6 (66.7) 3 (33.3) 3 (33.3) 12 (44.4)

Participants with AEs by severity, n (%)
Mild 4 (44.4) 6 (66.7) 3 (33.3) 3 (33.3) 12 (44.4)
Moderate 1 (11.1) 0 0 0 0
Severe 0 0 0 0 0
Life-threatening 0 0 0 0 0

Participants with SAEs, n (%) 0 0 0 0 0

Participants with AEs leading to
treatment discontinuation, n (%)c

0 1 (11.1) 0 0 1 (3.7)

AEs occurring in at least two participants, n (%)
Headache 0 2 (22.2) 1 (11.1) 2 (22.2) 5 (18.5)
Palpitations 1 (11.1) 0 1 (11.1) 0 1 (3.7)
Abdominal pain 1 (11.1) 0 0 1 (11.1) 1 (3.7)
Diarrhea 0 0 1 (11.1) 1 (11.1) 2 (7.4)

AE, adverse event; MAD, multiple ascending doses; N, Safety Set sample size; n, number of participants; SAE, serious adverse
event. This table includes all participants in the MAD cohorts of Study 2 who were not prematurely discontinued and who received
at least one dose of study drug. aPlacebo is pooled from MAD cohorts in Study 2 (except for the two MAD cohorts that were
prematurely discontinued based on sponsor decision). bInaxaplin Total is pooled from MAD cohorts in Study 2, based on par-
ticipants treated with any dose of inaxaplin, (except for the two MAD cohorts that were prematurely discontinued based on
sponsor decision). cParticipant in the inaxaplin 60 mg once daily treatment group discontinued study drug due to an AE of
tachycardia; AE was mild in severity and considered by the investigator as not related to study drug.
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multiple doses up to 120 mg once daily for 14 days.
These findings are consistent with the safety results in
the phase 2a proof-of-concept study in 16 participants
with two APOL1 variants and FSGS [14]. Collectively,
these findings support subsequent clinical trial devel-
opment in a pivotal study evaluating the safety and
efficacy of inaxaplin in reducing proteinuria and pre-
serving kidney function in a broad population of pa-
tients with AMKD.

Acknowledgment

The authors would like to thank the trial participants and their
families, as well as the site investigators. Allison K. Lord, Ph.D.
(A.K.L.) and Zara Petzoldt, Pharm.D. (Z.P.) provided medical
writing support under the guidance of the authors. Jonathan Kirk,
M.S. (J.K.) provided graphic design support. A.K.L., Z.P., and J.K.
are employees of Vertex Pharmaceuticals and hold stock and/or
stock options at the company.

Statement of Ethics

These studies are in compliance with the guidelines for human
subjects and were conducted ethically in accordance with the World
Medical Association Declaration of Helsinki, local applicable laws and
regulations, and current Good Clinical Practice guidelines as described
by the International Council for Harmonization. The study protocols
were approved by the Advarra Institutional Review Board in the
United States (Advarra IRB Identifiers: Pro00035356, Pro00034297,
and Pro00044276). All participants provided written informed con-
sent before the start of the studies.

Conflict of Interest Statement

Drs. Ogo Egbuna, George Manos, Simon Tian, and Fanuel
Hagos are employees of Vertex Pharmaceuticals and own stock or
stock options in the company. Dr. Vincent Audard has received

honoraria from Travere, support for attending meetings from
Sanofi, and participates on Data Safety Monitoring Boards
(DSMBs) or Advisory Boards for Alnylam, Addmedica, Travere,
AstraZeneca, Vifor, and Bayer. Dr. Glenn Chertow has served on
the Board of Directors of Satellite Healthcare, a non-profit dialysis
provider. He has served as Chair or Co-Chair of Trial Steering
Committees with Akebia, AstraZeneca, CSL Behring, Sanifit, and
Vertex. He has served as an Advisor to Applaud, Ardelyx, Calico,
CloudCath, Durect, Eliaz Therapeutics, Miromatrix, Outset,
Physiowave, Renibus, and Unicycive. He has served on DSMBs
with Bayer, Mineralys, and ReCor.

Funding Sources

These studies were supported by Vertex Pharmaceuticals.
Graphic support was provided by MedicalWriters.com, funded by
Vertex Pharmaceuticals.

Author Contributions

These trials were designed by Vertex Pharmaceuticals. Drs.
Ogo Egbuna and George Manos contributed to the study design
and analysis and interpretation of the data. Drs. Simon Tian
and Fanuel Hagos contributed to analysis and interpretation of
the data. Drs. Vincent Audard and Glenn Chertow contributed
to the interpretation of the data. Drs. Ogo Egbuna and Glenn
Chertow wrote the first draft of the manuscript with the as-
sistance of medical writers employed by Vertex Pharmaceu-
ticals. All authors critically reviewed the manuscript, agreed to
be accountable for all aspects of the work, and approved the
manuscript for submission.

Data Availability Statement

Data generated or analyzed from the SAD and MAD cohorts of
two phase 1 studies (VX18-147-001 and VX20-147-008) are in-
cluded in this manuscript. Further inquiries can be directed to the
corresponding author.

References

1 Kopp JB, Nelson GW, Sampath K, John-
son RC, Genovese G, An P, et al. APOL1
genetic variants in focal segmental glo-
merulosclerosis and HIV-associated ne-
phropathy. J Am Soc Nephrol. 2011;
22(11):2129–37. doi: 10.1681/ASN.
2011040388.

2 Parsa A, Kao WH, Xie D, Astor BC, Li M,
Hsu CY, et al. APOL1 risk variants, race, and
progression of chronic kidney disease. N Engl
J Med. 2013;369(23):2183–96. doi: 10.1056/
NEJMoa1310345.

3 Chen TK, Tin A, Peralta CA, Appel LJ,
Choi MJ, Lipkowitz MS, et al. APOL1 risk

variants, incident proteinuria, and subse-
quent eGFR decline in blacks with
hypertension-attributed CKD. Clin J Am
Soc Nephrol. 2017;12(11):1771–7. doi: 10.
2215/CJN.01180117.

4 Friedman DJ, Pollak MR. APOL1 nephrop-
athy: from genetics to clinical applications.
Clin J Am Soc Nephrol. 2021;16(2):294–303.
doi: 10.2215/CJN.15161219.

5 Kallash M, Wang Y, Smith A, Trachtman
H, Gbadegesin R, Nester C, et al. Rapid
progression of focal segmental glomer-
ulosclerosis in patients with high-risk
APOL1 genotypes. Clin J Am Soc Neph-

rol. 2023;18(3):344–55. doi: 10.2215/CJN.
0000000000000069.

6 Genovese G, Friedman DJ, Ross MD, Le-
cordier L, Uzureau P, Freedman BI, et al.
Association of trypanolytic ApoL1 variants
with kidney disease in African Americans.
Science. 2010;329(5993):841–5. doi: 10.1126/
science.1193032.

7 Peralta CA, Bibbins-Domingo K, Vittinghoff
E, Lin F, Fornage M, Kopp JB, et al. APOL1
genotype and race differences in incident
albuminuria and renal function decline. J Am
Soc Nephrol. 2016;27(3):887–93. doi: 10.
1681/ASN.2015020124.

72 Glomerular Dis 2024;4:64–73
DOI: 10.1159/000538255

Egbuna/Audard/Manos/Tian/Hagos/
Chertow

http://MedicalWriters.com
https://doi.org/10.1681/ASN.2011040388
https://doi.org/10.1681/ASN.2011040388
https://doi.org/10.1056/NEJMoa1310345
https://doi.org/10.1056/NEJMoa1310345
https://doi.org/10.2215/CJN.01180117
https://doi.org/10.2215/CJN.01180117
https://doi.org/10.2215/CJN.15161219
https://doi.org/10.2215/CJN.0000000000000069
https://doi.org/10.2215/CJN.0000000000000069
https://doi.org/10.1126/science.1193032
https://doi.org/10.1126/science.1193032
https://doi.org/10.1681/ASN.2015020124
https://doi.org/10.1681/ASN.2015020124
https://doi.org/10.1159/000538255


8 Korbet SM. Treatment of primary FSGS in
adults. J Am Soc Nephrol. 2012;23(11):
1769–76. doi: 10.1681/ASN.2012040389.

9 Appel LJ, Wright JTJ, Greene T, Agodoa LY,
Astor BC, Bakris GL, et al. Intensive blood-
pressure control in hypertensive chronic
kidney disease. N Engl J Med. 2010;363(10):
918–29. doi: 10.1056/NEJMoa0910975.

10 Sethna CB, Ng DK, Jiang S, Saland J, Warady
BA, Furth S, et al. Cardiovascular disease risk
among children with focal segmental glo-
merulosclerosis: a report from the chronic
kidney disease in children study. Pediatr
Nephrol. 2019;34(8):1403–12. doi: 10.1007/
s00467-019-04229-3.

11 The EMPA-KIDNEY Collaborative Group;
Herrington WG, Staplin N, Wanner C, Green
JB, Hauske SJ, et al. Empagliflozin in patients
with chronic kidney disease. N Engl JMed. 2023;
388(2):117–27. doi: 10.1056/NEJMoa2204233.

12 Heerspink HJL, Stefánsson BV, Correa-Rot-
ter R, Chertow GM, Greene T, Hou FF, et al.
Dapagliflozin in patients with chronic kidney
disease. N Engl J Med. 2020;383(15):1436–46.
doi: 10.1056/NEJMoa2024816.

13 Granata A, Maccarrone R, Anzaldi M, Leo-
nardi G, Pesce F, Amico F, et al. GLP-1 re-
ceptor agonists and renal outcomes in pa-
tients with diabetes mellitus type 2 and dia-
betic kidney disease: state of the art. Clin
Kidney J. 2022;15(9):1657–65. doi: 10.1093/
ckj/sfac069.

14 Egbuna O, Zimmerman B, Manos G, Fortier A,
Chirieac MC, Dakin LA, et al. Inaxaplin for
proteinuric kidney disease in persons with two

APOL1 variants. N Engl J Med. 2023;388(11):
969–79. doi: 10.1056/NEJMoa2202396.

15 Williams WW, Ingelfinger JR. Inhibiting
APOL1 to treat kidney disease. N Engl
J Med. 2023;388(11):1045–9. doi: 10.1056/
NEJMe2208455.

16 Giovinazzo JA, Thomson RP, Khalizova N,
Zager PJ, Malani N, Rodriguez-Boulan E,
et al. Apolipoprotein L-1 renal risk variants
form active channels at the plasma mem-
brane driving cytotoxicity. Elife. 2020;9:
e51185. doi: 10.7554/eLife.51185.

17 Schaub C, Verdi J, Lee P, Terra N, Limon G,
Raper J, et al. Cation channel conductance and
pH gating of the innate immunity factor APOL1
are governed by pore-lining residues within the
C-terminal domain. J Biol Chem. 2020;295(38):
13138–49. doi: 10.1074/jbc.RA120.014201.

18 Olabisi OA, Zhang JY, VerPlank L, Zahler N,
DiBartolo S, Heneghan JF, et al. APOL1
kidney disease risk variants cause cytotoxicity
by depleting cellular potassium and inducing
stress-activated protein kinases. Proc Natl
Acad Sci U S A. 2016;113(4):830–7. doi: 10.
1073/pnas.1522913113.

19 LanX, Jhaveri A, ChengK,WenH, SaleemMA,
Mathieson PW, et al. APOL1 risk variants
enhance podocyte necrosis through compro-
mising lysosomal membrane permeability. Am
J Physiol Ren Physiol. 2014;307(3):F326–36.
doi: 10.1152/ajprenal.00647.2013.

20 Knoers N, Antignac C, Bergmann C, Dahan K,
Giglio S, Heidet L, et al. Genetic testing in the
diagnosis of chronic kidney disease: recom-
mendations for clinical practice. Nephrol Dial

Transpl. 2022;37(2):239–54. doi: 10.1093/ndt/
gfab218.

21 Freedman BI, Burke W, Divers J, Eberhard L,
Gadegbeku CA, Gbadegesin R, et al. Diag-
nosis, education, and care of patients with
APOL1-associated nephropathy: a Delphi
consensus and systematic review. J Am Soc
Nephrol. 2021;32(7):1765–78. doi: 10.1681/
ASN.2020101399.

22 Heerspink HJL, Greene T, Tighiouart H,
Gansevoort RT, Coresh J, Simon AL, et al.
Change in albuminuria as a surrogate end-
point for progression of kidney disease: a
meta-analysis of treatment effects in rando-
mised clinical trials. Lancet Diabetes Endo-
crinol. 2019;7(2):128–39. doi: 10.1016/S2213-
8587(18)30314-0.

23 Troost JP, Trachtman H, Spino C, Kaskel FJ,
Friedman A, Moxey-Mims MM, et al. Pro-
teinuria reduction and kidney survival in
focal segmental glomerulosclerosis. Am
J Kidney Dis. 2021;77(2):216–25. doi: 10.
1053/j.ajkd.2020.04.014.

24 Lea J, Greene T, Hebert L, LipkowitzM,Massry
S, Middleton J, et al. The relationship between
magnitude of proteinuria reduction and risk of
end-stage renal disease: results of the African
American study of kidney disease and hyper-
tension. Arch Intern Med. 2005;165(8):947–53.
doi: 10.1001/archinte.165.8.947.

25 Lee T, Chung Y, Poulton CJ, Derebail VK,
Hogan SL, Reich HN, et al. Serum albumin at
partial remission predicts outcomes in mem-
branous nephropathy. Kidney Int Rep. 2020;
5(5):706–17. doi: 10.1016/j.ekir.2020.02.1030.

Safety of Inaxaplin in Healthy Adults Glomerular Dis 2024;4:64–73
DOI: 10.1159/000538255

73

https://doi.org/10.1681/ASN.2012040389
https://doi.org/10.1056/NEJMoa0910975
https://doi.org/10.1007/s00467-019-04229-3
https://doi.org/10.1007/s00467-019-04229-3
https://doi.org/10.1056/NEJMoa2204233
https://doi.org/10.1056/NEJMoa2024816
https://doi.org/10.1093/ckj/sfac069
https://doi.org/10.1093/ckj/sfac069
https://doi.org/10.1056/NEJMoa2202396
https://doi.org/10.1056/NEJMe2208455
https://doi.org/10.1056/NEJMe2208455
https://doi.org/10.7554/eLife.51185
https://doi.org/10.1074/jbc.RA120.014201
https://doi.org/10.1073/pnas.1522913113
https://doi.org/10.1073/pnas.1522913113
https://doi.org/10.1152/ajprenal.00647.2013
https://doi.org/10.1093/ndt/gfab218
https://doi.org/10.1093/ndt/gfab218
https://doi.org/10.1681/ASN.2020101399
https://doi.org/10.1681/ASN.2020101399
https://doi.org/10.1016/S2213-8587(18)30314-0
https://doi.org/10.1016/S2213-8587(18)30314-0
https://doi.org/10.1053/j.ajkd.2020.04.014
https://doi.org/10.1053/j.ajkd.2020.04.014
https://doi.org/10.1001/archinte.165.8.947
https://doi.org/10.1016/j.ekir.2020.02.1030
https://doi.org/10.1159/000538255

	Safety and Tolerability of the APOL1 Inhibitor, Inaxaplin, following Single- and Multiple-Ascending Doses in Healthy Adults
	Introduction
	Methods
	Overview of Study Procedures
	Study Participants
	Study Design
	Safety Assessments
	Pharmacokinetic Assessments
	Statistical Analyses

	Results
	Study Population
	Study Disposition
	Adverse Events and Safety
	Pharmacokinetics

	Discussion
	Acknowledgment
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


