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BACKGROUND

•  IDX320 is a potent non-covalent macrocyclic inhibitor of hepatitis C 
virus (HCV) NS3/4A protease enzymes, with an IC50 of 0.8 to 1.9 nM 
in genotypes 1a, 1b, 2a and 4a and 23 nM in 3a. In cellular assays, 
IDX320 inhibited genotype 1b replicons (EC50= 0.5 nM), genotype 
1a replicons (EC50= 3.4 nM) and genotype 2a JFH-1 virus (EC50= 4.7 
nM).1

•  In a Phase I study in healthy male subjects, IDX320 was safe and 
well tolerated at oral doses up to 400 mg once-daily (QD) for three 
days. IDX320 was well absorbed with dose-related drug exposure 
and no appreciable accumulation. Plasma levels in healthy subjects 
were above the targeted pharmacologically relevant drug exposure. 
IDX320 plasma C24h concentrations after 400 mg QD dosing for 
three days were approximately 40- to 150-fold above the genotype 
1a EC50 and approximately 300- to 1000-fold above the genotype 
1b EC50.

2

OBJECTIVES

•  To evaluate safety and tolerability of IDX320

•  To determine antiviral activity of IDX320

•  To evaluate plasma pharmacokinetics (PK) of IDX320

•  To guide dose selection for Phase II studies

METHODS

Patients and Study Design

•  Randomized, double-blind, placebo-controlled, multiple dose study 
conducted in Poland and Hungary.

•  Male and female patients were between 18 and 65 years of age 
with chronic HCV genotype 1 infection (at least six months), 
compensated liver disease, and naïve to interferon based 
treatment.

•  Enrolled patients had a body mass index (BMI) ≤ 35 kg/m2, HCV 
RNA ≥5 log10 IU/mL, alanine aminotransferase (ALT) ≤ 5x upper 
limit of normal (ULN), and no other clinically significant laboratory 
abnormalities. Male patients agreed to use a double-barrier method of 
contraception and female patients were of non-childbearing potential.

•  During the QD dosing portion of the study, 30 patients were 
randomized equally and received either placebo, 50, 100, 200 or 
400 mg IDX320 orally QD for three days. A final cohort of eight 
patients, randomized 6:2 (active: placebo), received 200 mg IDX320 
orally twice-daily (BID) for three days.

•  After three days of IDX320 monotherapy, all patients were offered 
extended therapy with pegylated interferon (pegIFN) and ribavirin 
(RBV) for up to 48 weeks.

Analysis

•  HCV RNA was quantitated by a validated real-time polymerase 
chain reaction assay (COBAS® TaqMan®), with a quantification 
range of 43-69 x 106 IU/mL and a lower limit of detection of 15 
IU/mL. HCV genotypes were determined at screening using the 
Versant HCV Genotype Assay (LiPA) 2.0, a line probe assay.

•  Intensive PK sampling was performed over 24 hours after the first 
and third IDX320 dosing days. Plasma concentrations of IDX320 
were determined using validated liquid chromatographic methods 
with mass-spectrometric detection. The lower limit of quantitation 
for IDX320 was 2.0 ng/mL.

•  Safety assessments included medical history, routine laboratory 
evaluations, physical examination, 12-lead electrocardiograms 
(ECGs), vital signs and adverse events.

•  Data are summarized using descriptive statistics, with patients who 
received placebo (either QD or BID regimens) pooled. One patient 
randomized to the 50 mg IDX320 QD cohort was incorrectly dosed 
and received 400 mg IDX320 QD for three days. For the analyses, 
this patient was included in the 400 mg QD group.

RESULTS

Demographic and Baseline Characteristics

•  Thirty-eight patients were enrolled and dosed. Treatment groups 
were comparable at baseline (Table 1). All patients were Caucasian 
and were predominantly infected with HCV genotype 1b.

Table 1: Demographic and Baseline Characteristics

Parameter
IDX320

Placebo
N=8

50 mg QD 
N=5

100 mg QD 
N=6

200 mg QD 
N=6

400 mg QD 
N=7

200 mg BID 
N=6

Age, years

Mean (SD) 32 (14) 42 (13) 43 (14) 43 (15) 32 (11) 46 (11)

Sex, n

Male/Female 7/1 4/1 4/2 5/1 6/1 5/1

BMI, kg/m2

Mean (SD) 25 (3) 24 (4) 25 (2) 27 (3) 26 (5) 28 (5)

HCV RNA, log10 IU/mL

Mean (SD) 6.3 (0.5) 6.1 (0.6) 5.6 (0.5) 6.1 (0.6) 6.2 (0.4) 6.4 (0.2)

HCV genotype, n

1a/1b 2/6 0/5 0/6 0/5* 0/6* 0/6

ALT, U/L

Mean (SD) 90 (70) 56 (26) 106 (59) 74 (27) 123 (77) 82 (28)

*The genotype 1 subtype could not be identified in two subjects.

Efficacy

•  Mean HCV RNA reductions after three days were 2.5 to 3.3 log10 
with IDX320 doses of 50 to 400 mg QD and 3.8 log10 with 200 mg 
BID. This compared to a mean HCV reduction of 0.04 log10 in the 
placebo group (Table 2, Figure 1).

Table 2: HCV RNA Change after 3 Days IDX320 Monotherapy

Dose
Mean Change in HCV 

RNA log10 (+/- SD)
Patients with ≥3 log10 

Reduction in HCV RNA (%)
Minimum/Maximum 

Change in HCV RNA log10

Placebo
(n=8)

-0.04 ± 0.2 0 (0%) -0.3/+0.4

50 mg QD
(n=5)

-2.5 ± 0.5 1 (20%) -1.9/-3.2

100 mg QD
(n=6)

-3.1 ± 0.3 4 (67%) -2.7/-3.5

200 mg QD
(n=6)

-3.1 ± 0.4 4 (67%) -2.5/-3.6

400 mg QD
(n=7*)

-3.3 ± 0.3 6 (86%) -2.7/-3.6

200 mg BID
(n=6)

-3.8 ± 0.5 6 (100%) -3.1/-4.4

*One patient randomized to the 50 mg QD cohort was incorrectly dosed and received 400 mg QD for three days.

Figure 1: Mean Change in HCV RNA
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•  Individual HCV RNA curves are displayed in Figure 2. None of the 
subjects experienced virologic breakthrough (defined as a 1 log10 
increase of HCV RNA above nadir) during treatment with IDX320.

Figure 2: Individual Changes in HCV RNA
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Safety
•  There were no discontinuations or serious adverse events.

•  Adverse events during the IDX320 treatment period were rare, 
mild to moderate in intensity and without any discernable patterns 
between the IDX320 treatment groups and placebo (Table 3).

Table 3: Adverse Events and Grade 1/2 Total Bilirubin Elevations 
during the IDX320 Treatment Period, n (%)

Adverse Event
IDX320

Placebo
N=8

50 mg QD 
N=5

100 mg QD 
N=6

200 mg QD 
N=6

400 mg QD 
N=7

200 mg BID 
N=6

Headache 0 0 1 (17) 1 (17) 3 (43) 0

Diarrhea 0 0 1 (17) 0 0 0

Myalgia 0 0 0 1 (17) 0 0

Panic reaction 0 0 0 1 (17) 0 0

Laboratory Parameter

Total Bilirubin
(1.1-2.5 x ULN)

3 (38) 0 0 2 (33) 1 (14) 4 (67)

•  Although comparable to placebo in the IDX320 QD treatment 
groups, there were more grade 1/2 total bilirubin elevations (due to 
increased direct bilirubin) in the 200 mg BID treatment group (Table 
3). Direct bilirubin levels returned to baseline levels within four 
days of the last dose of IDX320. Patients with bilirubin increases 
were asymptomatic and did not have associated increases in ALT, 
aspartate aminotransferase (AST) or alkaline phosphatase.

•  There were no patterns in any other laboratory (including ALT/AST) 
or ECG parameters during the IDX320 treatment period. Adverse 
events and laboratory abnormalities after the IDX320 treatment 
period were consistent with pegIFN/RBV dosing, which began 
immediately after the IDX320 treatment period in the majority of 
subjects.

Plasma Pharmacokinetics
•  IDX320 exhibited dose-related plasma exposure in HCV-infected 

subjects (Table 4).

•  Following repeat QD and BID dosing for 3 days, IDX320 did not 
appreciably accumulate in terms of Cmax and AUC considering the 
associated interindividual variability (Table 4 and Figure 3).

•  There was a steady increase in Ctrough over time. For the same total 
daily dose, while maintaining comparable peak exposure, trough 
concentrations were about 2- to 3-fold higher with the 200 mg BID 
dose than with the 400 mg QD dose (Table 4).

•  IDX320 plasma exposure was comparable in HCV-infected subjects 
and healthy volunteers.2

Figure 3: Mean (+SD) IDX320 Plasma Concentrations
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Table 4: IDX320 Plasma PK Parameters
Dose 
(mg)

PK Day
Cmax

(ng/mL)
Tmax
(h)

AUC #
(ng*h/mL)

T1/2
(h)

Ctrough
(ng/mL)

50 QD 1 471±179 4.0 (3.0-4.0) 3927±1780 46.0±36.5 (24.8-110)

2 75.6±47.1 (26.6-126)

3 547±127 2.0 (2.0-4.0) 4544±1885 27.9±6.3 65.0±39.6 (22.6-126)

100 QD 1 679±164 3.0 (2.0-6.0) 5602±2079 81.0±57.0 (34.9-171)

2 98.2±68.0 (51.8-195)

3 749±229 3.5 (2.0-4.0) 6605±2795 28.8±2.6 118±71.1 (54.2-210)

200 QD 1 1100±374 4.0 (3.0-4.0) 8755±3550 129±73.2 (28.2-225)

2 163±96.4 (33.8-270)

3 972±400 4.0 (3.0-4.0) 9296±3646 28.1±6.8 174±90.2 (57.7-275)

400 QD 1 1344±724 3.0 (2.0-4.0) 10362±6173 188±142 (46.0-443)

2 222±180 (71.1-570)

3 1713±1159 3.0 (2.0-6.0) 13541±9164 31.8±13.7 274±231 (71.1-694)

200 BID 1 AM 1421±742 3.0 (3.0-6.0) 9943±4425 478±211 (228-759)

1 PM 1678±858 4.0 (2.0-6.0) 12773±6622 727±361 (368-1370)

2 PM 765±328 (387-1260)

3 AM 2040±1059 3.0 (3.0-4.0) 13892±6639 686±323 (327-1250)

3 PM 1620±696 3.5 (3.0-6.0) 13206±5528 55.6±26.2 781±358 (311-1340)

Values are reported as means±SD, except for Tmax where medians (min-max) are reported. For Ctrough, (min-max) is 
also shown; Ctrough is C24h for QD and C12h for BID.
# AUC  is AUC0-24h for QD and AUC0-12h for BID; For BID, daily AUC0-24h (not shown) can be calculated as the sum of 
the AM and PM AUC .

PK/PD Relationship
•  Emax modeling confirmed a PK/PD relationship between the change 

in HCV RNA from baseline after three days of IDX320 monotherapy 
and the trough concentrations of IDX320 after the last dose 
(p<0.0001, Figure 4).

Figure 4: Emax Model - Relationship Between HCV RNA Change
and IDX320 Plasma Ctrough
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CONCLUSIONS
•  IDX320 demonstrated potent, dose-dependent antiviral activity in 

treatment-naïve HCV genotype 1-infected patients.

•  IDX320 exhibited dose-related exposure in HCV-infected patients. 
Following repeat QD and BID dosing for 3 days, IDX320 did not 
appear to appreciably accumulate for peak and total exposure. A 
steady increase in trough concentration was observed during the 
three days of the study.

•  There were asymptomatic grade 1/2 elevations of total bilirubin 
(due to increased direct bilirubin) in the 200 mg BID treatment 
group without associated increases in ALT, AST or alkaline 
phosphatase.

•  There were no other discernable patterns in adverse events, 
laboratory abnormalities or ECG parameters between the IDX320 
groups and placebo.

•  The IDX320 program has been placed on clinical hold by the United 
States Food and Drug Administration after three serious adverse 
events of elevated liver function tests occurred during a two-week 
drug-drug interaction study of the combination of IDX320 and 
IDX184 in healthy volunteers.
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