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ABSTRACT
Objective: Infection with hepatitis C virus is the leading indication for liver transplantation and most
common cause of infectious disease-related mortality in the United States. BZF961 is a novel inhibitor
of the hepatitis C virus NS3-4A protease.
Methods: This sequential, three part exploratory first-in-human study investigated the safety and
pharmacokinetics of single and multiple ascending oral doses of BZF961 in healthy subjects. The first
two parts were randomized, double-blind, placebo-controlled, time-lagged, single and multiple ascend-
ing oral dose segments. The third part analyzed the effect of ritonavir on BZF961 pharmacokinetics.
Results: BZF961 was generally safe and well-tolerated in single and multiple oral doses in healthy
subjects. There were no deaths and no serious adverse events. The most common adverse events
were nausea and other gastrointestinal symptoms. Co-administration of ritonavir with BZF961 was well
tolerated and increased BZF961 exposure by up to 60-fold, as well as reduced the overall exposure
variability.
Conclusions: BZF961 was generally safe and well-tolerated and its exposure was boosted by the
co-administration of ritonavir.
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Introduction

Hepatitis C virus (HCV) infection is a leading cause of chronic
liver disease, cirrhosis, hepatocellular carcinoma, and liver
transplantation [1–4]. Most recent estimates suggest over 70
million people worldwide are infected with HCV [5], with as
few as 3% receiving treatment as recently as 2012 [6]. HCV is
classified into seven genotypes (GT), with GT 1 being the
most common, followed by GT 3 [7]; viral GT can be an
important factor in response to the treatment [8–10]. Until
recently, all HCV treatment was interferon-based, with sub-
optimal response rates and significant side effects [6,11]. The
first HCV direct acting antivirals were two NS3-4A protease
inhibitors, telaprevir and boceprevir, which were introduced
in 2011. These drugs resulted in improved outcomes, but
had treatment complexity and tolerability challenges [12].
Recently, additional NS3-4A inhibitors (simeprevir, paritapre-
vir, and grazoprevir) have become available for combination
use with the NS5B inhibitor sofosbuvir or with NS5A

inhibitors. Current combination regimens with or without
new generation NS3-4A inhibitors have excellent efficacy and
tolerability and do not require the co-administration of pegy-
lated interferon. Expanding access to effective treatments is
a strategic component of the WHO goal to eliminate the
public health impact of viral hepatitis by 2030 [13].

BZF961 (Figure 1) is a novel NS3-4A HCV inhibitor. Based
on preclinical virology data, it is expected that BZF961 will
be clinically active against HCV GT 1, 2, and 4, as well as
against the majority of HCV strains with mutations that con-
fer resistance to first generation NS3-4A inhibitors. In bio-
chemical protease assays, BZF961 demonstrated IC50 values
between 4 and 28 nM for GT 1, 2, and 4 and 290 nM for GT
3. BZF961 also showed potent activity in cellular replicon
assays for GT 1a and 1b, with a modest (up to 10-fold)
decrease in activity in the presence of human serum. BZF961
is predominantly metabolized by CYP3A4 in vitro and in
mice. It is expected that the co-administration of a potent
CYP3A4 inhibitor would boost the exposure of BZF961.
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Here we describe the results from the first study of
BZF961 in humans, including safety and pharmacokinetics of
single and multiple ascending doses, and the effect of ritona-
vir on BZF961 exposure.

Materials and methods

Study design

This was a single center, three part, placebo-controlled,
randomized, double-blind, first-in-human study to determine
the safety and tolerability of BZF961 in healthy subjects
(Figure 2). It was conducted from 11 April 2012 to 8 June
2013 at the Celerion Phase 1 unit in Lincoln, Nebraska.

Part 1 was a single-ascending dose study (SAD) of escalat-
ing doses of BZF961 or placebo (vehicle only) administered to
five cohorts of eight subjects each (randomized
BZF961:placebo; 6:2) (Cohorts 1–5, 10mg, 30mg, 100mg,
300mg, and 1000mg). The formulation for BZF961 in these
cohorts was microemulsion pre-concentrate (MEPC). The
100mg cohort of eight subjects (Cohort 3) received a second

dose of BZF961 100mg or placebo in an alternative formula-
tion (Vitamin E TPGS-based, designated Cohort 6), and a third
dose of BZF961 100mg following a standard FDA breakfast
[14] (termed Cohort 7). The study consisted of a maximum
21-day screening period, a baseline period (Day 1), treatment
period (Days 1 to 4), and a single study completion evaluation
conducted between 8 and 10days after the dose. The sub-
jects were domiciled in the study center from the baseline
visit through Day 4 (5days total). An interim analysis for safety
and pharmacokinetics was performed to inform the doses in
Part 2 of the study. A total of 30 subjects received BZF961
and 11 subjects received placebo in Part 1 of the study.

Part 2 was a multiple-ascending dose study (MAD) of esca-
lating doses of BZF961 or placebo administered to four cohorts
of eight subjects each (randomized BZF961:placebo; 6:2)
(Cohorts 8–11, 100mg every 8h, 300mg every 8h, 500mg
every 8h, and 1000mg every 12h) administered for 6days
with a single dose on the morning of Day 7. The BZF961 for-
mulation for all cohorts in Part 2 was MEPC. The study con-
sisted of a maximum 21-day screening period, a baseline
period (Day 1), treatment period (Days 1 to 10), and a single
study completion evaluation conducted between Days 14 and
16. The subjects were domiciled in the study center from the
baseline visit through Day 10 (11days total). An interim ana-
lysis for safety and pharmacokinetics was performed to inform
the doses in Part 3 of the study. A total of 24 subjects received
BZF961 and 9 subjects received placebo in Part 2 of the study.

Part 3 was an open-label drug–drug interaction study of
escalating doses of BZF961 (10mg or 50mg) co-administered
with ritonavir (100mg) to three cohorts (Cohort 12 n¼ 4,
Cohort 13 n¼ 8, and Cohort 14 n¼ 8). All subjects receivedFigure 1. Structure of BZF961.

Figure 2. Study design.
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active drug in the MEPC formulation. Each of the three
cohorts followed a fixed sequence design with variations in
BZF961 and ritonavir doses. In all cohorts, subjects were
dosed with BZF961 alone (50mg, Cohorts 12 and 14; or
10mg, Cohort 13) to obtain baseline BZF961 exposure data
(Period 1). Following a washout period of approximately
5 days, subjects in Cohort 12 received a single evening dose
of 100mg ritonavir, two doses of 100mg ritonavir 12 h apart
on Day 2, and a single dose of 50mg BZF961 on the morn-
ing of Day 2 concurrently with the morning dose of ritonavir
(Period 2). An interim analysis was conducted on the data
obtained from this cohort. Based on the results of the
interim analysis and a review of the safety data, the doses in
the next two cohorts were determined. Cohort 13 followed
the same scheme as Cohort 12, but with 10mg BZF961
administered. In Cohort 14, a single 100mg dose of ritonavir
was administered simultaneously with 50mg BZF961; no
evening dose of ritonavir was administered. Dosing periods
were the same for all cohorts. A total of 20 subjects received
BZF961 and ritonavir in Part 3 of the study.

Study treatment was administered with 240mL of water.
Subjects fasted for at least 10 h prior to BZF961 administra-
tion (no food or liquid except for water), except for those in
the cohort receiving BZF961 after a standard FDA breakfast.
No fluid intake apart from the fluid given at the time of drug
intake was allowed from 2h before until 2 h after dosing.
Subjects did not consume any carbonated drinks; consump-
tion of alcohol, caffeine, nicotine-containing products, and
grapefruit or related citrus fruit was prohibited during the
study. Subjects who were enrolled in the food effect cohort
were given the standard FDA breakfast and dosed with
BZF961 within 5min after completion of the meal.

Prescription and non-prescription drugs and dietary sup-
plements were not permitted and had to be discontinued at
least 30 days or five half-lives (whichever was longer) prior to
the enrollment. Co-administration of moderate to strong
inhibitors of CYP3A4 (except ritonavir in Part 3) was prohib-
ited. Additionally, co-administration of inducers of CYP3A4
was prohibited. Treatment was to be discontinued in the
event of the development of one adverse event of moderate
severity (common terminology criteria for adverse events
[15] Grade 3 or greater) believed to be related to the study
drug. Additionally, study treatment would be terminated for
an increase in total bilirubin �5-fold the upper limit of nor-
mal (ULN), ALT, AST, or alkaline phosphatase �3-fold the
ULN, total bilirubin increase �2-fold ULN and ALT �3-fold
ULN, or lipase �3-fold ULN. The subjects could discontinue
from the study at their own request for safety, behavioral, or
administrative reasons or for any other reason at the discre-
tion of the investigator or sponsor.

This study was conducted in compliance with the
Declaration of Helsinki and Good Clinical Practice Guidelines
established by the International Conference on
Harmonization. The final protocol, amendments, and
informed consent documentation were reviewed and
approved by the study center’s Institutional Review Board.
All the subjects provided written, informed consent before
participating in any study procedures.

Subjects

The study planned to enroll 92 subjects (40 subjects in Part
1, 32 in Part 2, and 20 in Part 3) including both healthy male
and female subjects (of non-child-bearing potential), aged 19
to 55 years and at least 50 kg in weight (with body mass
index between 18 and 30 kg/m2) who passed screening
assessments, met inclusion/exclusion criteria, and provided
written informed consent.

Health status was determined by medical history, physical
examination, and laboratory tests at screening. Only women
who were not of child-bearing potential were allowed to
enroll, and all female subjects were required to have a nega-
tive pregnancy test result at screening and at the baseline
visits. Male subjects were required to comply with barrier
contraception methods during the study and up to 7 days
after the last dose of study drug. Exclusion criteria included a
history of clinically significant electrocardiogram abnormal-
ities; history of organ system malignancy within the last
5 years (excluding skin basal cell carcinoma); use of tobacco
products within the previous 3months; use of prescription
medications or herbal supplements within the previous
4weeks or over-the-counter medication (except for incidental
acetaminophen), dietary supplements, or vitamins within
2weeks; blood or plasma donation or blood loss of �400mL
within the previous 8weeks; and/or a hemoglobin level of
below the lower limit of normal. Subjects were also excluded
if found or reported to have had significant illness within the
previous 2weeks; history of food allergies or any surgical or
medical condition that might significantly alter drug pharma-
cokinetics; history of liver disease or injury as indicated by
abnormal transaminases or bilirubin; history or evidence of
any inherited bilirubin disease or disorder, including but not
limited to Dubin–Johnson, Gilbert’s, or Rotor syndrome; his-
tory of immunodeficiency disease; positive hepatitis B or C
test result; and/or a history of drug or alcohol abuse in the
previous 12months or evidence thereof.

Safety assessment

Safety evaluations included monitoring for adverse events,
monitoring for serious adverse events with the severity and
relationship to the study drug, monitoring for pregnancies,
and regular monitoring of hematology, blood chemistry,
urinalysis, vital signs, physical condition, body weight, and
electrocardiogram.

Pharmacokinetic parameters and assessment

In Part 1 of the study (single dosing), blood samples were
collected pre-dosing and 0.5, 1, 2, 2.5, 3, 4, 6, 8, 12, 24, 36,
48, and 72 h post-dose. In Part 2 (daily dosing for 3 days),
blood sampling on Day 1 occurred at pre-dose and 0.5, 1, 2,
2.5, 3, 4, 6, 8, and 12 h post-dose. Samples were also taken
on Days 2–6 at pre-dosing, on Day 7 at pre-dosing and 0.5,
1, 2, 2.5, 3, 4, 6, 8, 12, 24, 36, 48, and 72 h post-dosing. In
Part 3 of the study drug-drug interaction with ritonavir was
measured. In Period 1, blood samples were collected for
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BZF961 concentration on Day 1 at pre-dosing and 0.5, 1, 2,
2.5, 3, 4, 6, 8, 12, 24, and 36 h post-dose. In Period 2, blood
samples were collected for BZF961 concentration on Day 2
at pre-dosing and 0.5, 1, 2, 2.5, 3, 4, 6, 8, 12, 24, and 36 h
post-dose. Additionally, blood samples were collected for
ritonavir concentration on Day 1 at 2 h post-ritonavir evening
dose and on Day 2 at 1, 2, 4, and 8 h post-ritonavir morning
dose. The plasma samples from all the subjects were assayed
for BZF961 concentrations using a validated liquid chroma-
tography-tandem mass spectrometry assay (LC-MS/MS).
Values below the lower limit of quantitation (LLOQ) of
1.00 ng/mL were reported as 0.00 ng/mL.

The pharmacokinetic parameters were calculated from the
BZF961 plasma concentration–actual-time data for subjects
administered BZF961 by standard non-compartmental meth-
ods using WinNonlin Phoenix software (version 5.2; Centara,
Princeton, NJ). The pharmacokinetic parameters include area
under the concentration–time curve from time zero to 24 h
post-dose (AUC0–24h), AUC from time zero to the time of the
last quantifiable concentration (mass� time/volume)
(AUClast), AUC from time zero extrapolated to infinity
(AUCinf), maximum observed concentration (Cmax), time of
occurrence of Cmax (Tmax), elimination half-life (t1/2), apparent
oral clearance (CL/F), apparent volume of distribution (Vz/F),
and accumulation ratio (Racc), which was defined as the ratio
of AUC0–24h (Day 7) to AUC0–24h (Day 1). Subjects for whom
selected pharmacokinetic parameters could not be
adequately characterized were excluded from the calculation
of overall means and statistics for those parameters.

Statistical methods

Adverse events were summarized by counts. Laboratory
tests, vital signs, and electrocardiogram parameters were
summarized by descriptive statistics by part, cohort, and visit
at each time point. Pharmacokinetic parameters were sum-
marized using arithmetic means and standard deviations,
except for Tmax, for which median values and ranges are
reported. To test dose proportionality, the primary pharma-
cokinetic parameters were analyzed using a regression model
on the log-transformed pharmacokinetic parameters (Cmax,
AUC0–24h, and/or AUCinf) versus log-transformed dose, assess-
ing dose proportionality with a lack-of-fit test. The analyses
were done separately for each part of the study and

separately on Days 1 and 7 for the multiple-dose cohorts. To
assess food effect, data from the same subjects under fed
and fasting conditions were pooled, and AUC, AUClast, and
Cmax were analyzed by mixed-effect model analysis of vari-
ance with the fasting or fed condition as a fixed effect and a
compound symmetric covariance within each subject.

Results

Subject demographics

A total of 94 subjects (41 subjects in Part 1 [30:11,
BZF961:placebo], 33 subjects in Part 2 [24:9, BZF961:placebo],
and 20 in Part 3 [20, BZF961]) were enrolled in the study,
and 80 subjects completed the study. Demographic data are
summarized in Table 1. All the subjects with evaluable data
were included in safety and pharmacokinetics analyses.

Safety and tolerability

All 94 subjects were included in the safety analysis. Subjects
who returned to be included in the fed cohort and alternate
formulation cohorts were counted twice or three times
depending on their participation, resulting in a total of 56
subjects being counted in the safety analysis set of Part 1.
There were no deaths or serious adverse events (SAE). The
overall incidence of adverse events (AEs) was similar in
treated subjects and placebo subjects in the single dose part
of the study but was higher in treated subjects than placebo
subjects in the multiple-dose part of the study (Table 2).

In the single ascending dose cohorts, all subjects com-
pleted dosing as planned. The overall incidence of AEs is
shown in Table 2. There were no SAEs. Among the 41 sub-
jects (counted as a total of 56 subjects), there were a total of
13 AEs occurring in 8 subjects (6 [14.6%] BZF961-treated sub-
jects and 2 [13.3%] placebo-treated subjects) (Table 2). Eight
of the 13 AEs occurred in the 1000mg dose group (66.7% of
subjects dosed with 1000mg); seven of the AEs were nausea
or vomiting all of which were suspected by the investigator
as being related to study drug. All of the AEs were consid-
ered Grade 1.

In the multiple ascending dose cohorts, 33 subjects were
included in the safety analysis set (Table 2). Twenty-four sub-
jects were dosed with BZF961 (six subjects each received
100mg every 8 hours, 300mg every 8 h, 500mg every 8 h, or

Table 1. Subject demographics.
Parameter Part 1 Part 2 Part 3

BZF961
(N¼ 30)

Placebo
(N¼ 11)

BZF961
(N¼ 24)

Placebo
(N¼ 9)

BZF961
(50mg) (N¼ 4)

BZF961
(10mg) (N¼ 8)

BZF961
(50mg) (N¼ 8)

Mean age, years (SD) 34.6 (11.9) 28.5 (9.7) 28.5 (6.4) 31.1 (9.9) 31.5 (9.8) 34.9 (11.8) 26.8 (7.5)
Gender n (%)
Female 6 (20.0) 0 (0.0) 1 (4.2) 0 (0.0) 0 (0.0) 2 (25.0) 0 (0.0)
Male 24 (80.0) 11 (100) 23 (95.8) 9 (100) 4 (100) 6 (75.0) 8 (100)

No. (%) of
White 24 (80) 9 (81.8) 14 (58.3) 6 (66.7) 3 (75.0) 8 (100) 5 (62.5)
Black 5 (16.7) 2 (18.2) 9 (37.5) 3 (33.3) 1 (25.0) 0 (0.0) 2 (25.0)
Asian 0 (0.0) 0 (0.0) 1 (4.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Native American 1 (3.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (12.5)

Mean weight, kg (SD) 80.8 (10.9) 77.9 (8.6) 80.3 (10.5) 82.9 (9.7) 75.5 (9.5) 71.3 (10.3) 81.7 (11.2)
Mean height, cm (SD) 177.4 (8.1) 179.3 (4.4) 174.6 (6.6) 180.3 (7.0) 174.8 (9.9) 176.6 (11.1) 177.9 (3.8)
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1000mg every 12 h) and nine subjects were dosed with pla-
cebo. Twenty three of the 33 subjects in Part 2 of the study
experienced at least one AE; there were no SAEs. The major-
ity of the AEs were nausea and/or vomiting. All the subjects
in the BZF961 1000mg cohort (six dosed with BZF961 and
two dosed with placebo) developed Grade 2 nausea and/or
Grade 1 or Grade 2 vomiting. This was suspected to be
related to the MEPC-based formulation, which was dose lim-
iting at the volume required for the 1000mg BZF961 dosage
and matching placebo. For seven of the eight subjects in
this dose group, including two subjects that received pla-
cebo, the AEs resulted in discontinuation of the study drug.

Study drug discontinuation resulted in cessation of nausea
and vomiting. Two subjects (one who received BZF961
300mg every 8 h and the other BZF961 1000mg every 12 h)
experienced elevations in total bilirubin, resulting in discon-
tinuation of study drug. All elevations in bilirubin occurring
during the study were resolved by the end of study visits. In
the 500mg every 8 h cohort, one subject withdrew from the
study on Day 4 citing personal reasons. This subject is
included in the safety analysis dataset and was replaced in
the study. Another subject in this cohort withdrew on Day 2
due to Grade 2 nausea and vomiting. This subject was
not replaced.

Table 2. Number and percentage of subjects with AEs by preferred term (safety analysis set).
Part 1: Single dose cohorts

Cohort 1
BZF961
10mg
N¼ 6

Cohort 2
BZF961
30mg
N¼ 6

Cohort 3
BZF961
100mg
(fasted)
N¼ 6

Cohort 4
BZF961
300mg
N¼ 6

Cohort 5
BZF961
1000mg
N¼ 6

Cohort 6
BZF961
100mg
ETPGS
N¼ 6

Cohort 7
BZF961
100mg
(fed)
N¼ 5

Pooled placebo
(fed or fasted)

N¼ 15

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Arthralgia 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (16.7) 0 (0.0) 0 (0.0) 0 (0.0)
Dyspepsia 0 (0.0) 0 (0.0) 1 (16.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Nausea 0 (0.0) 0 (0.0) 0 (0.0) 1 (16.7) 3 (50.0) 0 (0.0) 0 (0.0) 2 (13.3)
Vomiting 0 (0.0) 0 (0.0) 0 (0.0) 1 (16.7) 4 (66.7) 0 (0.0) 0 (0.0) 0 (0.0)

Part 2: Multiple dose cohorts

Cohort 8
BZF961

100mg q 8 h
N¼ 6

Cohort 9
BZF961

300mg q 8 h
N¼ 6

Cohort 10
BZF961

500mg q 8 h
N¼ 6

Cohort 11
BZF961

1000mg q 12 h
N¼ 6

Pooled placebo
to BZF961
N¼ 9

n (%) n (%) n (%) n (%) n (%)

Abdominal rigidity 0 (0.0) 0 (0.0) 0 (0.0) 1 (16.7) 0 (0.0)
Acute tonsillitis 0 (0.0) 0 (0.0) 0 (0.0) 1 (16.7) 0 (0.0)
Blood bilirubin increased 0 (0.0) 1 (16.7) 0 (0.0) 0 (0.0) 0 (0.0)
Dehydration 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (11.1)
Diarrhea 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (22.2)
Dizziness postural 0 (0.0) 0 (0.0) 0 (0.0) 1 (16.7) 0 (0.0)
Dyspepsia 0 (0.0) 0 (0.0) 0 (0.0) 3 (50.0) 3 (33.3)
Nausea 0 (0.0) 0 (0.0) 4 (66.7) 4 (66.7) 3 (33.3)
Vomiting 0 (0.0) 0 (0.0) 1 (16.7) 3 (50.0) 0 (0.0)

Part 3: BZF961þ Ritonavir cohorts

Cohort 12 Cohort 13 Cohort 14

50mg
BZF961
N¼ 4

50mg
BZF961 with
ritonavir
100mg
N¼ 4

10mg
BZF961
N¼ 8

10mg
BZF961 with
ritonavir
100mg
N¼ 8

50mg
BZF961
N¼ 8

50mg
BZF961

with ritonavir
100mg simultaneously

on Day 2
N¼ 8

n (%) n (%) n (%) n (%) n (%) n (%)

Abdominal pain 0 (0.0) 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0)
Acne 0 (0.0) 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0)
Arthropod bite 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0)
Back pain 0 (0.0) 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0)
Diarrhea 0 (0.0) 2 (50.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0)
Dyspepsia 0 (0.0) 1 (25.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Nausea 0 (0.0) 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0)
Pain 1 (25.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Presyncope 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0)
Upper respiratory tract infection 0 (0.0) 0 (0.0) 1 (12.5) 0 (0.0) 0 (0.0) 0 (0.0)

Under each treatment, a subject with multiple occurrences of an AE is counted only once in the AE category. N: number of subjects studied; n: number of sub-
jects with at least one AE in the category. Only AEs occurring at or after first drug intake in each cohort are included. AEs are displayed in alphabetical order by
preferred term. In Part 3, an AE starting in one period and continuing into the next period is counted in the first period only.
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In Part 3 (co-administration with ritonavir) twenty subjects
were randomized and were included in the safety analysis
(Table 2). Seven subjects reported at least one of 12 AEs.
Four of the AEs were reported after the administration of the
single dose of BZF961 and prior to the administration of
ritonavir, these were generalized body ache, upper respira-
tory tract infection and pre-syncope, and an insect bite. The
other eight AEs were reported when BZF961 was co-adminis-
tered with ritonavir 100mg. Diarrhea was the most com-
monly reported AE. None of the subjects in Part 3
discontinued the study drug due to an AE. All AEs in this
part of the study were Grade 1 in severity.

Although there were sporadic hematology, chemistry, or
urinalysis parameters outside normal ranges among subjects
receiving BZF961 and placebo, none were considered clinic-
ally significant or drug related. Mean values for most of the
hematology and blood chemistry parameters remained
within the normal range from baseline to the end of the
study, and there were no significant differences between pla-
cebo and control mean values.

Overall, there were elevations in mean total bilirubin dur-
ing the dosing period in subjects from the BZF961 300mg
every 8 h, 500mg every 8 h, and 1000mg every 12 h dosing
cohorts. Mean bilirubin peaked on Day 2 and declined on
Day 4 and later time points. For the 1000mg every 12 h dos-
ing cohort, which had the greatest change in bilirubin, the
Day 2 mean bilirubin was 32.0 ± 26.3 mmol/L (1.87 ± 1.54mg/
dL) and the median was 22.0mmol/L (1.29mg/dL) (upper
limit of normal is 27 mmol/L; 1.58mg/dL). Upon fractionation,
the elevation was due predominantly to an increase in
unconjugated bilirubin. Four subjects in this study had ele-
vated total bilirubin levels. A total of two subjects in the
multiple ascending dose cohorts had elevations in total bili-
rubin levels that resulted in premature discontinuation of
dosing. One subject who received BZF961 500mg every 8 h
for 7 days had a Grade 1 elevation of ALT, AST, and c-GT
associated with very high BZF961 exposure compared to the
remainder of the subjects in the dose cohort. This subject
was asymptomatic and the laboratory changes resolved dur-
ing follow-up. This subject also had a baseline total bilirubin
of 9 mmol/L (0.53mg/dL) (normal range 3 to 27 mmol/L) that
increased to 32 mmol/L (1.87mg/dL) on Day 4 of dosing and
peaked at 38 mmol/L (2.22mg/dL) on Day 7 of dosing.
Fractionation revealed that the bilirubin elevation consisted
mainly of unconjugated bilirubin. On Day 7 of dosing, the
subject had an ALT of 124U/L from a baseline of 29U/L (nor-
mal range 10–67U/L). The ALT was within normal limits
10 days after completion of the study. The AST increased to
57U/L on Day 7 of dosing (normal range 14–48U/L) and
decreased to 42U/L the following day. The c-GT increased to
84U/L (normal range 7 to 62) on Day 7 of dosing and
decreased to 65U/L 10 days after completion of dosing. The
elevated ALT and bilirubin were Grade 1 in severity. No other
subject had Grade 1 or higher ALT, AST, or c-GT elevations.
There were no clinically significant changes in mean bilirubin
in the single ascending dose cohorts or the ritonavir-
boosted cohorts.

In all parts of the study, most vital sign measurements
were within normal ranges. There were no recorded AEs
related to vital signs and no trend in mean or median values
indicating subclinical abnormality. Electrocardiogram meas-
urement did not reveal any significant QTc prolongations nor
any abnormalities determined to be clinically significant.

Overall, there were no deaths or SAEs in this study. None
of the subjects enrolled in Part 1 (SAD) or Part 3 (co-adminis-
tration of ritonavir) discontinued because of an AE. In Part 2
(MAD), 10 subjects in total discontinued because of an AE
(Grade 2 nausea and vomiting or Grade 1 elevated bilirubin;
eight subjects who received BZF961 and two subjects who
received placebo).

Pharmacokinetics

The mean plasma concentration-time profiles of BZF961 are
presented in Figure 3. The pharmacokinetic parameters are
summarized in Table 3.

Part 1: Single ascending dose
Following oral administration of BZF961 in the MEPC formu-
lation in a fasted state, BZF961 was rapidly absorbed with
the median Tmax in the range of 0.74 to 2.25 h post-dose
(Figure 3). After reaching peak concentrations, BZF961 was
eliminated rapidly. The mean terminal elimination half-life,
however, tended to increase with dose, from 1.54 h for the
10mg single dose to 8.78 h for the 1000mg single dose
(Table 3).

BZF961 plasma mean exposure (Cmax and AUC) increased
with the increase in BZF961 dose throughout the dose range
studied (Table 3). The plasma exposure increased approxi-
mately linearly with doses up to 300mg. A trend towards
higher than dose proportionality was noted at the highest
dose tested (1000mg). Dose proportionality was assessed
using a power model for Cmax, AUClast, and AUCinf over the
dose range from 10mg to 1000mg.

Administration of BZF961 with food appeared to delay
the time to peak plasma concentration from approximately
1 h to 2 h and to decrease the Cmax by approximately 44%;
however, the overall AUC remained the same. Dosing of
BZF961 100mg using the Vitamin ETPGS formulation resulted

Figure 3. Arithmetic mean plasma concentration–time profiles of BZF961 fol-
lowing oral administration of single ascending doses (Part 1). BZF961 10mg
(�), 30mg (D), 100mg (w ), 300mg (�), and 1000mg (�).
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in higher Cmax (39%) and exposures (approximately 17%)
than with the MEPC formulation.

Part 2: Multiple ascending dose
Following multiple dose administration, BZF961 exposure
(Cmax and AUC) increased in an approximately dose propor-
tional manner from 100mg every 8 h to 500mg every 8 h
(Figure 4). Slight accumulation of BZF961 was observed fol-
lowing multiple dosing for 7 days, ranging from 1.33-fold to
2.88 fold for AUC and 1.19-fold to 2.54-fold for Cmax. There
was no change in time to peak concentration between Day
1 and Day 7, indicating that there were no changes in the
potential absorption mechanisms of BZF961. The terminal

half-life following multiple dose administration ranged
between 10 and 13 h on Day 7.

Part 3: Drug interaction with ritonavir
In Part 3 of the study, the impact of ritonavir on the pharma-
cokinetics of BZF961 was evaluated. A single dose of 10 or
50mg BZF961 was administered either alone or with ritona-
vir 100mg administered prior to, concomitantly with, and
following the BZF961 dose for Cohorts 12 and 13, and only
simultaneously with BZF961 for Cohort 14. Semilogarithmic
plots of the arithmetic mean BZF961 plasma concentration
at each sample collection time-point with and without con-
comitant administration of ritonavir 100mg are shown in

Table 3. Summary statistics of BZF961 pharmacokinetic parameters by treatment (pharmacokinetic analysis set).
Pharmacokinetic
parameter

Mean [BZF961] ± SD for single dose group (Part 1)

Cohort 1 Cohort 2 Cohort 3 Cohort 4 Cohort 5 Cohort 6 Cohort 7
10mg 30mg 100mg 300mg 1000mg 100mg ETPGS 100mg (fed)
N¼ 6 N¼ 6 N¼ 6 N¼ 6 N¼ 6 N¼ 6 N¼ 5

Cmax (ng/mL) 3.79 ± 1.77 21.1 ± 8.47 75.8 ± 43.7 220 ± 96.0 853 ± 381 102 ± 59.0 39.5 ± 17.9
C24 (ng/mL) 0.00 0.00 0.117 ± 0.286 1.08 ± 0.294 6.80 ± 3.58 0.237 ± 0.391 0.349 ± 0.528
AUClast (h ng/mL) 9.20 ± 5.52 47.2 ± 18.5 185 ± 86.8 678 ± 266 3340 ± 1850 216 ± 103 185 ± 71.8
AUCinf (h ng/mL) 11.2 ± 6.18 49.6 ± 19.1 190 ± 87.4 685 ± 267 3350 ± 1850 221 ± 103 191 ± 72.1
Tmax (h)# 1.00 0.740 0.990 1.00 2.25 1.00 2.00

[0.500; 2.00] [0.500; 1.00] [0.480; 2.00] [0.550; 2.50] [0.480; 2.98] [1.00; 1.00] [1.98; 2.98]
T1/2 (h) 1.54 ± 0.458 2.05 ± 0.521 2.96 ± 1.11 4.86 ± 0.352 8.78 ± 2.68 3.45 ± 1.08 3.27 ± 1.07
CL/F (L/h) 1160 ± 691 711 ± 340 602 ± 206 495 ± 181 397 ± 245 518 ± 176 589 ± 223
Vz/F (L) 2330 ± 904 2010 ± 785 2330 ± 343 3510 ± 1420 4880 ± 2710 2360 ± 365 2540 ± 431

Pharmacokinetic
parameter

Mean [BZF961] ± SD for multiple dose group on indicated day (Part 2)

Cohort 8 Cohort 9 Cohort 10 Cohort 11

100mg q8h 300mg q8h 500mg q8h 1000mg q12h

Day 1 Day 7 Day 1 Day 7 Day 1 Day 7 Day 1
N¼ 6 N¼ 6 N¼ 6 N¼ 5 N¼ 6 N¼ 5 N¼ 6

Cmax (ng/mL) 184 ± 131 206 ± 128 535 ± 283 542 ± 78.8 512 ± 312 1430 ± 765 1440 ± 1200
C8 (ng/mL) 5.95 ± 4.19 8.79 ± 6.93 24.1 ± 15.4 25.4 ± 11.4 25.8 ± 14.8 187 ± 289 143 ± 139
AUCtau (h ng/mL) 300 ± 184 390 ± 275 1140 ± 608 1100 ± 262 1200 ± 651 4180 ± 3960 4910 ± 4200
Tmax (h)# 1.00 1.00 1.00 1.00 1.00 1.00 1.00

[1.00; 1.00] [0.520; 1.00] [1.00; 1.00] [1.00; 1.00] [0.500; 1.00] [1.00; 1.00] [0.980; 1.98]
AUClast (h ng/mL) 353 ± 216 466 ± 344 1450 ± 772 1370 ± 403 1580 ± 910 6310 ± 7570 4910 ± 4200
Racc (Cmax) 1.19 ± 0.407 1.45 ± 1.18 2.54 ± 1.50
Racc (AUCtau) 1.33 ± 0.603 1.55 ± 1.31 2.88 ± 2.19
T1/2 (h) 9.52 ± 3.32 13.0 ± 3.57 13.1 ± 3.29 2.63 ± 0.456
CL/F (L/h) 367,000 ± 215,000 284,000 ± 60,000 190,000 ± 110,000 356,000 ± 282,000

Pharmacokinetic parameter Mean [BZF961] ± SD for combination dose group on indicated day (Part 3)

Cohort 12 Cohort 13 Cohort 14

BZF961 50mg BZF961 10mg BZF961 50mg

Period-1
BZF961 alone

N¼ 4

Period-2
with ritonavir 100mg

N¼ 4

Period-1
BZF961 alone

N¼ 8

Period-2
with ritonavir 100mg

N¼ 8

Period-1
BZF961 alone

N¼ 8

Period-2
with ritonavir 100mg

N¼ 8

Cmax (ng/ml) 47.8 ± 25.5 444 ± 105 5.04 ± 1.81 54.3 ± 8.31 41.7 ± 12.5 214 ± 67.7
C24 (ng/mL) 0.00 76.7 ± 22.1 0.00 12.5 ± 2.89 0.00 36.0 ± 8.10
AUClast (h ng/mL) 124 ± 49.8 4950 ± 1470 11.9 ± 8.27 638 ± 90.6 103 ± 26.8 2470 ± 608
AUCinf (h ng/mL) 128 ± 50.3 5440 ± 1590 14.6 ± 8.74 746 ± 134 107 ± 28.6 2770 ± 666
Tmax (h)# 1.00 2.25 0.980 2.00 1.00 3.00

[0.480; 1.00] [2.00; 2.50] [0.480; 1.98] [2.00; 3.00] [0.470; 1.00] [1.00; 4.00]
T1/2 (h) 2.52 ± 0.336 10.8 ± 1.58 1.37 ± 0.482 13.0 ± 2.53 3.10 ± 0.398 11.5 ± 1.78
CL/F (L/h) 455 ± 232 9.77 ± 2.68 921 ± 547 13.8 ± 2.27 498 ± 129 19.1 ± 4.97)
Vz/F (L) 1570 ± 533 152 ± 46.3 1560 ± 548 254 ± 42.9 2240 ± 730 315 ± 84.2

#Values for Tmax are median [n] (min; max).
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Figure 5. Plasma concentrations of BZF961 are provided for
each cohort in Table 3.

Ritonavir administered prior to, concomitantly with, and
following a single 50mg dose of BZF961 (Cohort 12)
increased the mean plasma BZF961 Cmax approximately 10-
fold from 47.8 (± 25.5) to 444 (± 105) ng/mL and the mean
AUCinf approximately 43-fold from 128 (± 50.3) to 5440 (±
1590) h�ng/mL. A similar increase (approximately 50-fold) in
the overall plasma BZF961 exposure was noted when a sin-
gle dose of 10mg BZF961 (Cohort 13) was administered with
100mg ritonavir administered prior to, concomitantly with,
and following the BZF961 dose, suggesting linearity in
BZF961 exposure. Ritonavir administered concomitantly with
a single 50mg dose of BZF961 (Cohort 14) increased the
mean plasma BZF961 Cmax from 41.7 (± 12.5) to 214 (± 67.7)
ng/mL and the mean AUCinf from 107 (± 28.6) to 2770 (±
666) h�ng/mL. The terminal elimination half-life of BZF961
increased approximately 4-fold from �3 to �11.5 h when
administered with ritonavir. The time to reach peak plasma
BZF961 concentrations remained relatively unchanged with
or without ritonavir. Ritonavir increased BZF961 Cmax, AUC,
and T1/2 by approximately 5 to 10-fold, 26 to 60-fold and 5-

fold, respectively. The overall variability in BZF961 Cmax and
AUCinf was reduced by approximately 25% when dosed with
ritonavir than without ritonavir.

Discussion

HCV infection has been the leading cause of liver-related
deaths and indication for liver transplantation in Europe and
the United States. Recently, treatment for chronic HCV infec-
tion has improved dramatically with decreased treatment
duration and increased cure rates. Here we investigated a
novel HCV NS3-4A protease inhibitor in a first-in-human
study. BZF961 was safe and well tolerated when adminis-
tered as single and multiple doses in healthy subjects; there
were no serious AEs. Following administration of single doses
of BZF961, all AEs were Grade 1 or 2, did not result in dis-
continuation, and were resolved. Following the administra-
tion of multiple doses of BZF961, the most frequent AEs
were nausea, vomiting, and elevated bilirubin, which resulted
in discontinuation for eight subjects. A significant proportion
of the nausea and vomiting appeared to have been related
to the MEPC formulation vehicle, as similar percentages of
placebo-treated subjects and BZF961-treated subjects experi-
enced this AE. Using lower doses of MEPC-formulated
BZF961 in combination with ritonavir, or the development of
a more palatable formulation may help mitigate this risk. The
elevated bilirubin is thought to be secondary to the effect of
BZF961 on bilirubin transporters, in particular OATP1B1 and
OATP1B3 (data not shown). This effect has been seen with
other protease inhibitors for HCV and HIV infection in the
clinic and generally does not limit the ability to use the
drugs for the treatment [16,17].

The pharmacokinetic results indicate that BZF961 systemic
exposure increased with dose and the increase was slightly
greater than dose proportional following single ascending
doses from 10mg to 1000mg and multiple ascending doses
from 100mg to 500mg on Days 1 and 7. The accumulation
ratio ranged from 1.33-fold to 2.88 fold (based on AUC) after
multiple doses compared to Day 1. Administration with food
had minimal effect on BZF861 exposure.

BZF961 is predominantly metabolized by CYP3A4.
Ritonavir is a potent CYP3A4 inhibitor and has been used to
pharmacologically increase exposure of HIV and HCV prote-
ase inhibitors in the clinic. Co-administration of BZF961 with
ritonavir was well tolerated and resulted in significant
increases (up to 60-fold) in BZF961 exposure. Co-administra-
tion of BZF961 with ritonavir increased trough levels more
than the AUC and Cmax levels, thereby resulting in a lower
predicted efficacious dose and higher safety margins.
Additionally, the inter-subject variability of BZF961 exposure
was decreased with ritonavir co-administration. Based on the
pharmacokinetic results and the preclinical virology data, it is
expected that a 500mg twice daily dose of BZF961 – or
50mg twice daily dose with ritonavir – will be able to inhibit
wild-type HCV GT 1, 2, 4, 5, and 6. Additionally, this dose
may be adequate to cover most of the known GT 1a and 1 b
resistant variants.

Figure 4. Arithmetic mean plasma concentration-time profiles of BZF961 fol-
lowing oral administration of multiple ascending doses on Day 7 (Part 2).
BZF961 100mg q 8 h (�), 300mg q 8 h (D), and 500mg q 8 h (w ).

Figure 5. Arithmetic mean plasma concentration–time profiles of BZF961 fol-
lowing oral administration of BZF961 alone or in combination with ritonavir
(Part 3). BZF961 50mg alone (�), BZF961 50mgþ three doses of ritonavir (D),
BZF961 10mg alone (w ), BZF961 10mgþ three doses of ritonavir (�), BZF961
50mg alone (�) and BZF961 50mgþ single dose of ritonavir (|).
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In conclusion, the strategy of co-administering BZF961
with the CYP3A4 inhibitor ritonavir considerably boosted
exposure of the HCV NS3-4A protease inhibitor. This finding
indicates the possibility of using lower doses, with improved
safety margins, for efficacy studies.

Transparency

Declaration of funding

This study was funded by Novartis Institutes for
BioMedical Research.

Declaration of financial/other relationships

AB, SM, CTJ, KD, CLJ, and RAC are, or were at the time of the
study, employees of and/or shareholders in Novartis
Pharmaceutical Corp. JDA peer reviewers on this manuscript
have no relevant financial or other relationships to disclose.

Acknowledgments

This manuscript is dedicated to Dr. Stephen Youngberg (1946–2013).

References

[1] Gower E, Estes C, Blach S, et al. Global epidemiology and geno-
type distribution of the hepatitis C virus infection. J Hepatol.
2014;61:S45-S57.

[2] Casey LC, Lee WM. Hepatitis C therapy update. Curr Opin
Gastroenterol. 2012;28:188-192.

[3] Ly KN, Xing J, Klevens RM, et al. The increasing burden of mortal-
ity from viral hepatitis in the United States between 1999 and
2007. Ann Intern Med. 2012;156:271-278.

[4] Muhlberger N, Schwarzer R, Lettmeier B, et al. HCV-related
burden of disease in Europe: a systematic assessment of inci-
dence, prevalence, morbidity, and mortality. BMC Public Health.
2009;9:34.

[5] WHO. Global Hepatitis Report. 2017. Available at: http://www.
who.int/hepatitis/publications/global-hepatitis-report2017/en/

[6] McGowan CE, Fried MW. Barriers to hepatitis C treatment. Liver
Int. 2012;32:151-156.

[7] Messina JP, Humphreys I, Flaxman A, et al. Global distribution
and prevalence of hepatitis C virus genotypes. Hepatology. 2015;
61:77-87.

[8] Buti M, Esteban R. Hepatitis C virus genotype 3: a genotype that
is not ’easy-to-treat’. Expert Rev Gastroenterol Hepatol. 2015;9:
375-385.

[9] Smith DB, Bukh J, Kuiken C, et al. Expanded classification of
hepatitis C virus into 7 genotypes and 67 subtypes: updated cri-
teria and genotype assignment web resource. Hepatology. 2014;
59:318-327.

[10] Simmonds P, Bukh J, Combet C, et al. Consensus proposals for a
unified system of nomenclature of hepatitis C virus genotypes.
Hepatology. 2005;42:962-973.

[11] McHutchison JG, Lawitz EJ, Shiffman ML, et al. Peginterferon alfa-
2b or alfa-2a with ribavirin for treatment of hepatitis C infection.
N Engl J Med.. 2009;361:580-593.

[12] Jacobson IM, Pawlotsky JM, Afdhal NH, et al. A practical guide for
the use of boceprevir and telaprevir for the treatment of
hepatitis C. J Viral Hepat. 2012;19 (Suppl 2):1-26.

[13] WHO. Global Health Sector Strategy on Viral Hepatitis 2016–2021:
Towards ending viral hepatitis 2016. Available at: http://www.
who.int/hepatitis/strategy2016-2021/ghss-hep/en/

[14] U.S. Department of Health and Human Services Food and Drug
Administration Center for Drug Evaluation and Research (CDER)
Guidance for Industry: Food-Effect Bioavailability and Fed
Bioequivalence Studies. Available at: https://www.fda.gov/down-
loads/drugs/guidancecomplianceregulatoryinformation/guidan-
ces/ucm070241.pdf

[15] Common Terminology Criteria for Adverse Events (CTCAE),
Version 4.0. USDEPARTMENT OF HEALTH AND HUMAN SERVICES,
National Institutes of Health, National Cancer Institute. Available
at: https://ctep.cancer.gov/protocolDevelopment/electronic_appli-
cations/ctc.htm#ctc_40

[16] Sanne I, Piliero P, Squires K, et al. Results of a phase 2 clinical
trial at 48 weeks (AI424-007): a dose-ranging, safety, and efficacy
comparative trial of atazanavir at three doses in combination
with didanosine and stavudine in antiretroviral-naive subjects.
J Acquir Immune Defic Syndr. 2003;32:18-29.

[17] Johnson M, Grinsztejn B, Rodriguez C, et al. Atazanavir plus
ritonavir or saquinavir, and lopinavir/ritonavir in patients experi-
encing multiple virological failures. AIDS. 2005;19:685-694.

74 S. YOUNGBERG ET AL.

http://www.who.int/hepatitis/publications/global-hepatitis-report2017/en/
http://www.who.int/hepatitis/publications/global-hepatitis-report2017/en/
http://www.who.int/hepatitis/strategy2016-2021/ghss-hep/en/
http://www.who.int/hepatitis/strategy2016-2021/ghss-hep/en/
https://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm070241.pdf
https://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm070241.pdf
https://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm070241.pdf
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm#ctc_40
https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm#ctc_40

	Abstract
	Introduction
	Materials and methods
	Study design
	Subjects
	Safety assessment
	Pharmacokinetic parameters and assessment
	Statistical methods

	Results
	Subject demographics
	Safety and tolerability
	Pharmacokinetics
	Part 1: Single ascending dose
	Part 2: Multiple ascending dose
	Part 3: Drug interaction with ritonavir


	Discussion
	Transparency
	Declaration of funding
	Declaration of financial/other relationships

	Acknowledgments
	References



<<
	/CompressObjects /Tags
	/ParseDSCCommentsForDocInfo true
	/CreateJobTicket false
	/PDFX1aCheck false
	/ColorImageMinResolution 150
	/GrayImageResolution 150
	/DoThumbnails false
	/ColorConversionStrategy /sRGB
	/GrayImageFilter /DCTEncode
	/EmbedAllFonts true
	/CalRGBProfile (sRGB IEC61966-2.1)
	/MonoImageMinResolutionPolicy /OK
	/AllowPSXObjects true
	/LockDistillerParams true
	/ImageMemory 1048576
	/DownsampleMonoImages true
	/ColorSettingsFile (None)
	/PassThroughJPEGImages false
	/AutoRotatePages /All
	/Optimize true
	/ParseDSCComments true
	/MonoImageDepth -1
	/AntiAliasGrayImages false
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/GrayImageMinResolutionPolicy /OK
	/ConvertImagesToIndexed true
	/MaxSubsetPct 100
	/Binding /Left
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 600
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth -1
	/PreserveFlatness true
	/CompressPages true
	/GrayImageMinResolution 150
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoFilterGrayImages true
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages true
	/ASCII85EncodePages false
	/PreserveEPSInfo false
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/CompatibilityLevel 1.6
	/MonoImageResolution 600
	/NeverEmbed [
	]
	/CannotEmbedFontPolicy /Warning
	/PreserveOPIComments false
	/AutoPositionEPSFiles true
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile ()
	/EmbedJobOptions true
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/MonoImageDownsampleType /Bicubic
	/DetectBlends true
	/EmitDSCWarnings false
	/ColorImageDownsampleType /Bicubic
	/EncodeGrayImages true
	/AutoFilterColorImages true
	/DownsampleGrayImages true
	/GrayImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /OK
	/ColorImageResolution 150
	/PDFXRegistryName ()
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Gray Gamma 2.2)
	/ColorImageMinDownsampleDepth 1
	/PDFXTrapped /False
	/DetectCurves 0.1
	/ColorImageDepth -1
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/TransferFunctionInfo /Preserve
	/ColorImageFilter /DCTEncode
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/DSCReportingLevel 0
	/ColorACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/UsePrologue false
	/PreserveCopyPage true
	/StartPage 1
	/MonoImageDownsampleThreshold 1.5
	/GrayImageDownsampleThreshold 1.5
	/CheckCompliance [
		/None
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox true
	/EmbedOpenType false
	/OPM 1
	/PreserveOverprintSettings true
	/UCRandBGInfo /Remove
	/ColorImageDownsampleThreshold 1.5
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Bicubic
	/Description <<
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
		/PTB <>
		/FRA <>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/NOR <>
		/DEU <>
		/SVE <>
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
		/DAN <>
		/JPN <>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/SUO <>
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
		/ESP <>
	>>
	/CropMonoImages true
	/DefaultRenderingIntent /Default
	/PreserveHalftoneInfo false
	/ColorImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/CropGrayImages true
	/PDFXOutputCondition ()
	/SubsetFonts true
	/EncodeMonoImages true
	/CropColorImages true
	/PDFXNoTrimBoxError true
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


