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BACKGROUND
•  IDX375 is a potent and selective palm-binding non-nucleoside inhibitor of the 

HCV genotype 1 polymerase.1

•  IDX375 demonstrated low nanomolar potency in vitro, with 3-fold more activity 
in the HCV genotype 1b replicon (EC50=1.2 ng/mL) compared to the genotype 1a 
replicon.

•  Clinical development of IDX375 was initiated with the choline salt (CS) version of 
the drug. A free acid (FA) version of IDX375, which provides a more stable drug 
product, was subsequently developed and evaluated at higher doses in healthy 
volunteers (HV). The two phase I studies using the CS and FA versions of IDX375 
are summarized.

OBJECTIVES
•  To evaluate the safety and tolerability of IDX375 CS and FA after single day/dose 

escalation and multiple dosing in HV

•  To evaluate the safety, tolerability and antiviral activity of IDX375 CS after a single 
day of dosing in patients with HCV genotype 1 infection

•  To evaluate the plasma and urine pharmacokinetics (PK) of IDX375

METHODS

Subjects and Study Design
•  The phase I study of IDX375 CS evaluated sequential, single ascending doses in 

HV and a single BID dose for one day in three HCV genotype 1-infected patients.  
The study was extended in HV to evaluate higher doses using IDX375 FA (Table 1).

•  Only HV male subjects were enrolled while treatment-experienced male and 
female patients with chronic HCV genotype 1 infection were eligible for the HCV-
infected part of the study. HCV-infected patients had baseline HCV RNA ≥5 log10 
IU/mL, alanine aminotransferase (ALT) levels ≤ 5x upper limit of normal (ULN) and 
compensated liver disease.

•  Subjects were dosed after a standard meal, except for the 400 mg QD FA dose 
cohort in which there was an embedded food effect evaluation. In this cohort, 
subjects were dosed according to a fast-fed sequence.

Table 1: Study design
IDX375 CS IDX375 FA

Regimen& N
(active:placebo)

Regimen
N
(active:placebo)

25 mg SD HV 8 (6:2) 200 mg SD HV 8 (6:2)

50 mg SD HV 8 (6:2) 400 mg SD HV* 8 (6:2)

100 mg SD HV 8 (6:2) 800 mg SD HV 8 (6:2)

200 mg SD HV 8 (6:2) 1200 mg SD HV 8 (6:2)

200 mg BID×1d HV 8 (6:2) 800 mg BID×1d HV 8 (6:2)

200 mg BID×1d HCV 3 (3:0) 200 mg BID×3d HV# 4 (3:1)

400 mg BID×3d HV# 4 (3:1)

&equivalent IDX375 FA dose
*embedded food effect evaluation 
#dosed in parallel
SD=single dose; BID=twice daily; HV=healthy volunteers; HCV=HCV-infected patients; d=day(s)

PK Sampling and Analyses
•  For single dose cohorts, plasma samples were collected prior to and post dosing for a 

period of 120 h.

•  For BID×1d, plasma samples were collected prior to and post the AM dose for a 
period of 12 h and post the PM dose for a period of 108 h.

•  For BID×3d, plasma samples were collected prior to and post the AM and PM 
doses for a period of 12 h on day 1. On day 3, plasma samples were collected 
prior to and post the AM dose for a period of 12 h and post the PM dose for a 
period of 108 h.

•  Urine samples were collected after a single dose of IDX375 CS for a period of 120 h.

•  Plasma and urine samples were analyzed using validated LC/MS-MS methodologies.

•  Standard non-compartmental analyses were used to derive PK parameters, 
including Cmax, AUC, T1/2, and Ctrough.

•  Urine parameters were not calculated as urine excretion of IDX375 was negligible.

•  Summary statistics for plasma PK parameters were generated for each dose cohort.

•  Dose proportionality analysis was assessed with respect to AUC and Cmax.

Sampling and Assay for HCV RNA
•  Plasma samples for the determination of HCV RNA levels were collected prior 

to the AM dose and for a period of 108 h post the PM dose of IDX375 CS in the 
three HCV-infected patients.

•  HCV RNA levels were quantitated with a validated real-time polymerase chain 
reaction assay (COBAS® TaqMan®), with a quantification range of 43-69*106 IU/
mL and a lower limit of detection of 15 IU/mL.

•  The relationship between plasma exposure of IDX375 and HCV RNA decline was 
graphically explored.

Safety Analysis
•  Safety assessments included medical history, routine laboratory evaluations, physical 

examination, 12-lead electrocardiograms (ECGs), vital signs and adverse events.

RESULTS

Demographics
•  Treatment groups were comparable at baseline (Table 2 and 3).

Table 2: Demographics of subjects receiving IDX375 CS

Placebo
N=10

25 mg
N=6

50 mg
N=6

100 mg
N=6

200 mg
N=6

200 mg 
BIDx1d

N=6

HCVa 
200 mg 
BIDx1d 

N=3

Age, years

Mean (SD) 41 (19) 42 (17) 46 (20) 46 (16) 52 (18) 38 (17) 50 (5)

Sex, n

Male/Female 10/0 6/0 6/0 6/0 6/0 6/0 2/1

Race, n

Asian 0 1 0 1 0 0 0

Caucasian 10 5 6 5 5 6 3

Other 0 0 0 0 1 0 0

Weight, kg

Mean (SD) 85 (11) 87 (7) 88 (11) 81 (12) 78 (15) 81 (9) 75 (9)

Genotype 1a/1b na na na na na na 3/0

aHCV-infected patients
na=not applicable

Table 3: Demographics of subjects receiving IDX375 FA

Placebo
N=12

200 mg
N=6

400 mg
N=6

800 mg
N=6

1200 mg
N=6

800 mg 
BIDx1d

N=6

200 mg 
BIDx3d

N=3

400 mg 
BIDx3d

N=3

Age, years

Mean (SD) 45 (15) 53 (12) 39 (12) 41 (13) 44 (11) 46 (14) 42 (20) 41 (13)

Sex, n

Male/Female 12/0 6/0 6/0 6/0 6/0 6/0 3/0 3/0

Race, n

Caucasian 12 5 6 6 6 6 3 3

Other 0 1 0 0 0 0 0 0

Weight, kg

Mean (SD) 81 (12) 78 (8) 87 (15) 85 (7) 77 (9) 84 (13) 81 (1) 88 (10)

Plasma Pharmacokinetics of IDX375 CS

Figure 1: Mean PK profiles in HV receiving IDX375 CS

0.001

0.01

0.1

1

10

100

0 24 48 72 96 120

Time (h)

ID
X3

75
 P

la
sm

a 
C

on
c.

 (u
g/

m
L)

  25 mg CS
  50 mg CS
100 mg CS
200 mg CS

Figure 2: Mean PK profiles in HV and HCV-infected patients receiving 
IDX375 CS BID
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Table 4: Summary plasma pharmacokinetic parameters in HV 
and HCV-infected patients receiving IDX375 CS

Dose 
Regimen

(mg)
PK Day

Cmax
(µg/mL)

Tmax
(h)

Ctrough*
(µg/mL)

AUCinf
(µg*h/mL)

T1/2
(h)

25 SD×1d d1 0.16±0.04 4.0 (2.0-4.0) 0.05±0.01 5.16±1.16 42.3±8.56

50 SD×1d d1 0.42±0.08 1.0 (1.0-4.0) 0.11±0.03 12.0±3.16 43.3±13.8

100 SD×1d d1 0.98 ±0.78 4.0 (4.0-6.0) 0.13±0.04 13.9±5.79 32.6±6.40

200 SD×1d d1 3.83±2.89 4.0 (3.0-6.0) 0.24±0.14 29.4±15.7 32.5±7.19

200 BID×1d
d1 AM 2.38±1.34 4.0 (3.0-6.0) 0.49±0.14

46.8±7.37 31.0±7.74
d1 PM 4.12±0.80 8.0 (8.0-12) 2.10±1.07

200 BID×1d 
HCV

d1 AM 4.44±2.61 4.0 (4.0-4.0) 1.85±1.22
172±107 36.4±4.06

d1 PM 7.95±4.62 12 (12-12) 7.95±4.62

Parameters are presented as mean (standard deviation) except for Tmax where median (min-max) are shown. 
For 200 mg BID dosing, AUCinf was obtained based on a total daily dosing of 400 mg.
*C24h for QD, C12h for BID.  SD=single dose. 

Urine Pharmacokinetics of IDX375 CS
•  Cumulative urinary excretion of unchanged IDX375 was negligible, representing less 

than 0.1% of administered doses. 

Plasma Pharmacokinetics of IDX375 FA

Figure 3: Mean PK profiles in HV receiving IDX375 FA

0.01

0.1

1

10

100

0 24 48 72 96 120

Time (h)

ID
X3

75
 P

la
sm

a 
C

on
c.

 (u
g/

m
L)

mg FA 200  
mg FA 400  
mg FA Fast 400
mg FA 800  
mg FA 1200

Figure 4: Mean PK profiles in HV receiving IDX375 FA BID
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Table 5: Summary plasma pharmacokinetic parameters of 
IDX375 in HV receiving IDX375 FA

Dose 
Regimen

(mg)
PK Day

Cmax
(µg/mL)

Tmax
(h)

Ctrough*
(µg/mL)

AUC#

(µg*h/mL)
T1/2
(h)

200 SD×1d d1 1.54±1.64 4.0 (3.0-6.0) 0.26±0.15 21.3±14.2 28.1±5.30

400 SD×1d d1 2.52±1.38 7.0 (4.0-12) 0.32±0.10 29.3±6.64 26.3±1.95

400 SD fast×1d d1 5.97±3.35 3.5 (2.0-4.0) 0.21±0.05 32.9±11.7 29.1±4.05

800 SD×1d d1 8.94±1.37 5.0 (4.0-6.0) 0.60±0.26 71.9±19.9 23.5±3.92

1200 SD×1d d1 22.4±12.9 6.0 (3.0-12) 2.15±1.93 184±123 21.5±5.39

200 BID×3d

d1 AM 1.14±1.27 6.0 (6.0-12) 1.06±1.33
30.7±27.2 na

d1 PM 4.32±3.69 8.0 (8.0-8.0) 2.84±2.85

d3 AM 3.87±1.63 4.0 (0.0-4.0) 1.99±2.04
60.0±40.6 30.3±0.78

d3 PM 5.16±3.41 8.0 (8.0-12) 4.09±3.34

400 BID×3d

d1 AM 4.57±2.66 4.0 (4.0-6.0) 1.59±1.88
96.8±72.8 na

d1 PM 11.4±7.59 8.0 (6.0-8.0) 7.84±7.33

d3 AM 21.3±14.1 4.0 (4.0-4.0) 11.0±10.7
316±266 25.3±1.80

d3 PM 19.4±14.9 6.0 (4.0-8.0) 14.7±13.7

800 BID×1d
d1 AM 7.90±2.01 5.0 (4.0-6.0) 2.85±1.53

376±146 23.0±3.41
d1 PM 28.6±6.13 8.0 (8.0-12) 23.5±7.27

Parameters are presented as mean (standard deviation) except for Tmax where median (min-max) are shown.
For the BID dosing groups, AUC was obtained based on total daily doses. 
*C24h for QD, C12h for BID.
#AUCinf for single-day dosing and AUC24h for multiple-day dosing.  SD=single dose; na=not applicable.

IDX375 CS and FA Dose Proportionality Analysis

Figure 5: Exposure of IDX375 vs. dose
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PK Summary
•  For the single dose cohorts of IDX375 CS and FA, plasma exposure increased in 

a near dose-proportional manner.

•  At the single dose of 200 mg, IDX375 CS and FA had similar PK.

•  With BID dosing of IDX375 FA, Cmax and C12h increased rapidly on day 1 and 
stabilized by day 3, suggesting steady-state had been reached.

•  Plasma exposure of IDX375 was higher in the three HCV-infected patients with 
2-fold Cmax and 4-fold total AUC and C12h compared with the HV. Time to reach 
Cmax after the evening dose was delayed in HCV-infected patients.

•  Elimination half-lives remained consistent between i) IDX375 CS and FA ii) HCV-
infected patients and HV  iii) single and BID doses.  

•  Urine excretion of parent IDX375 was negligible.

PK/PD Analyses
•  For the three HCV genotype 1a – infected patients, anti-HCV activity was 

associated with IDX375 concentrations of >1µg/mL (Figure 6).

Figure 6: IDX375 CS PK and viral response
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Safety of IDX375 CS
Table 6: Adverse events in >1 subject receiving IDX375 CS

Adverse Event, n
Placebo

N=10
25 mg
N=6

50 mg
N=6

100 mg
N=6

200 mg
N=6

200 mg 
BIDx1d

N=6

HCVa 
200 mg 
BIDx1d 

N=3

Diarrhea 0 0 1 0 1 1 0

Dry lips 0 0 0 0 0 0 3

Dysgeusia 0 0 0 0 0 0 2

Flatulence 0 0 0 0 1 0 1

aHCV-infected patients

•  There were no discontinuations or serious adverse events.

•  The most common adverse event in healthy subjects receiving IDX375 CS was 
diarrhea (3/30), while dry lips and dysgeusia were most common in HCV-infected 
patients.  All adverse events were mild.

•  There were no clinically significant abnormalities in laboratory parameters, ECGs 
or vital signs.

Safety of IDX375 FA
Table 7: Adverse events in >1 subject receiving IDX375 FA

Adverse Event, n
Placebo

N=12
200 mg

N=6
400 mg

N=6
800 mg

N=6
1200 mg

N=6

800 mg 
BIDx1d

N=6

200 mg 
BIDx3d

N=3

400 mg 
BIDx3d

N=3

Headache 0 1 1 0 1 1 0 0

Diarrhea 0 0 1 0 1 0 0 1

Fatigue 0 0 0 0 1 1 0 0

Flatulence 0 0 1 1 0 0 0 0

Nausea 1 0 1 0 0 0 0 0

•  There were no discontinuations or serious adverse events.  

•  The most common adverse events were headache and diarrhea.  Most adverse 
events were mild.

•  Grade 1/2 indirect bilirubin elevations (without associated increases in ALT, AST 
or alkaline phosphatase) were observed in the 800 mg BID group, while only one 
value was slightly above the upper limit of normal (1.2 mg/dL; normal range <1.1 
mg/dL) in the lower 200/400 mg BID dose groups.  All values returned to baseline 
levels upon completion of dosing.  

•  There were no clinically significant abnormalities in other laboratory parameters, 
ECGs or vital signs.

CONCLUSIONS
•  At the doses evaluated, IDX375 was generally well tolerated and achieved 

pharmacologically relevant drug concentrations. 

•  PK/PD analyses suggest that target trough levels of IDX375 between 2-10 µg/mL 
may be optimal for treatment of HCV-infected patients.

•  High drug levels were achieved with 800 mg IDX375 FA BID after one day and 
resulted in asymptomatic grade 1/2 increases in indirect bilirubin in HV.  None of 
the increases in indirect bilirubin were associated with increases in ALT, AST or 
alkaline phosphatase.  All values returned to baseline levels upon completion of 
dosing. These observations are consistent with in vitro UGT1A1 inhibition
by IDX375.

•  A 3-day proof-of-concept study with IDX375 FA in treatment-naïve, genotype 1 
HCV-infected patients is ongoing.
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