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 Methods
Study Design (Table 1)
HCV infected genotype-1 patients with > 105 HCV RNA at baseline, ALT < 5X ULN,  
and either naïve to prior IFN / RBV therapy or have been a relapser, breakthrough or  
incomplete responder during prior IFN / RBV therapy.

HCV RNA was obtained through Day 12 with Cobas AmpliPrep/Cobas TaqMan HCV test 
(LLOQ 45 IU/mL, LLD 15 IU/mL).

Safety assessments for each segment included: vital signs, ECG, laboratory  
(biochemistry, hematology, and biomarkers) and adverse events.

Two additional QD groups (600 mg and 400 mg fasted) were also investigated (Data 
will be presented at a later date). 

Population Viral Dynamics Study
Assuming a single viral population, collected data was analyzed by applying HCV viral 
dynamics model described by Neumann et al. (Science 1998, 282, 103.) 

Genotypic and Phenotypic Analysis (Figure 1)
Generic primers were used for all baseline samples whereas patient specific primers  
synthesized based on the baseline sequences were used for the rest of samples.

Replication capacity (RC) = Luc4D/Luc4H (Correction for transfection efficiency; 
Luc4D, mean luciferase value after 4 days of incubation; Luc4H, mean luciferase value 
after 4 hours of incubation).

Relative RC (RRC) (%) = RCmt/RCwt X 100 (Correction for efficiency of cells to support 
the replicon growth and standardization with the wild type. RCmt, replication capacity of 
the mutant; RCwt, replication capacity of the wild type).

1 Pharmacokinetics

 Background
ACH-1625 is a potent, linear, noncovalent HCV NS3 protease inhibitor.  
•	�It binds NS3 protease slowly and tightly, resulting in an inhibition constant at steady 

state (Ki*) of 0.06 nM (GT-1b).
•	Similar potency was seen for all genotypes (1-2; 4-6) except genotype 3. 
•	�The mean EC50 value in a cell line harboring GT-1b/Con-1 subgenomic replicon is 11 nM.
•	�Resistant mutations are mapped to amino acid residues 155, 156 and 168 of NS3. 

ACH-1625 shows a favorable pharmacokinetic profile. 
•	�It distributes rapidly and selectively to the liver due to, in part, rapid, transporter- 

mediated uptake.

ACH-1625 is safe and well tolerated at doses up to 2000 mg / day for 4.5 days duration 
(Detishin et al. 2010 EASL, Abstract 2012).

In this interim report, clinical pharmacokinetic, pharmacodynamic, genotypic and  
phenotypic analyses from phase I study are presented.

Results

Mean ± SD
200 mg BID 500 mg BID 600 mg BID 600 mg QD

N=6 N=6 N=6 N=6 

Day 5

Tmax hr* 4.5 (2.5 – 6.0) 3.5 (3.5 – 6.0) 4.25 (3.0 – 9.0) 6.0 (3.0 – 6.0)

AUCτ ng·hr/mL 16810 ± 14090 47030 ± 43860 35790 ± 34560 21850 ± 13470

Cmin ng/mL 482 ± 532 1386 ± 2423 699 ± 741 43 ± 43

Tlast hr* 96 (48 – 16) 96 (72 – 96) 84 (72 – 168) 96 (72 – 96)

T1/2α hr 2.3 ± 1.1 2.1 ± 1.2 2.1 ± 0.6 2.4 ± .99

T1/2term hr 17 ± 3.9 16 ± 5.3 18 ± 4.4 19 ± 5.7

3 Baseline Genotypic and Phenotypic Analysis 
(Group 5 & 6)

Conclusions
• 	�ACH-1625 shows a rapid and robust antiviral effect (ε = 0.9985) in genotype 1 naïve 

and treatment experienced HCV infected patients within the first 48 hours of treatment in 
all dosing groups.

• 	�Diversified amino acid substitutions at amino acid residues 155, 156 or 168 of NS3 
were detected in patients treated with ACH-1625.

 •	�Despite the presence of a high proportion of resistant variants and drug plasma levels 
<< EC50 against these resistant variants, continuous suppression of viral replication 
was observed through the end of follow up. This unique PK/PD relationship is most  
likely due to hepatoselectivity of ACH-1625 and due to poor replication capacity of  
resistant variants. 

• 	�The unique PK/PD profile, high potency and good safety of ACH-1625 warrant further 
investigation in a Phase 2 trial with once daily dosing regimens. 
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Group 5 6 7# 8#

N (drug: placebo) 9 (6:3)
Dose (mg) 600 500 200 600
Frequency BID QD

Duration (Day) 4.5 5

TABLE 1. Study Groups*

TABLE 2. Pharmacokinetic Summary 

•	� An accumulation ratio of 3 was observed for both Cmax and AUCτ for the 600 mg QD  
dose level at Day 5. 

•	Day 5 median Tmax at steady state occurred from 3.5 to 6 hours.  

• 	T1/2α on Day 5 reflects a short initial elimination phase of 2 to 2.4 hours.

• 	�T1/2 term on Day 5 demonstrates a slower terminal elimination phase of 16 to 19 hours.

• 	�Mean trough levels on Day 5 for the 200 mg BID, 500 mg BID, and 600 mg BID dose levels. 
ranged from 481.7 ng/mL to 1,386 ng/mL.

• 	Mean trough levels on Day 5 for the 600 mg QD dose level was 42.52 ng/mL.

• 	�Plasma concentrations were not quantifiable (<500 pg/mL) 4 days after the last dose,reflected 
by the median Tlast values that did not exceed 96 hours.

2 Pharmacodynamics

FIGURE 2. Mean Change 
from Baseline in HCV RNA 

Sample ID
Amino Acid Position in NS3 EC50 (nM)

Max VL
(Log10)5 7 13 14 26 33 48 49 54 56 61 71 72 83 86 89 94 132 150 170 ACH-

1625 TLV

Reference* A S L L R V V N T Y S I T V Q P L V A V 3.9 261  
2002 K S I 6.4 516 3.08
2004 K M S I 5.2 404 3.40
2006 A I F M 4.5 549 4.04
2010 T K I P 7.0 472 Undetectable
2015 K F V M V 7.0 418 4.39
2016 K I 7.9 456 Undetectable
2019 I K I 22 6690 3.43
2024 F K T I 14 1110 4.55
2028 K I 11 1223 4.72
2032 K I I I 2.0 138 4.21
2034 A V K I S F X 9.8 2298 3.68
2036 A K I I 6.5 235 4.90

TABLE 5. Baseline Genotypic and Phenotypic Analysis Summary

4 Genotypic Analysis of Samples Collected 
during and after Treatment (Group 5 & 6)

•	�V arious amino acid substitutions at three loci (155, 156 and 168 of NS3) were detected in all 
but two patients treated with ACH-1625 (group 5 and 6). 

• �The diversified and sometimes double substitutions at three loci indicate that the doses given 
impose a very high selection pressure on virus replication.

TABLE 6. Changes in the NS3 Protease Loci Reported to Confer Resistance to NS3 
Protease Inhibitors

•	�T he inverse relationship between the viral load level and the likelihood that the major resistant 
variants became dominant species suggests that the enrichment of pre-existing resistant variants 
during dosing of ACH-0141625 may be a major mechanism for detection of these variants. 

TABLE 7. Grouping Patients According to HCV RNA Level and Percentage of Major 
Resistant Variants 

Patient ID vs. Plasma HCV RNA*

Major Resistant Variants (%) <100 (IU/mL) 100 – 300 (IU/mL) > 300 (IU/mL)

> 40% (41 – 100%) 2010, 2019, 2024, 2028, 2032, 2034, 2036 2015 None
< 10% (0 – 9%) 2016 2014 2002, 2006

* Lowest HCV RNA level in the patient.

Major Minor Patient ID

Ref Variant Ref/ Variant 2002 2001 2006 2010 2015 2016 2019 2024 2028 2032 2034 2036

R155

G V1701 •
K T54S+Y56F •
L –– •
Q V1701 •

–– •
V551 •

W V1701 •
T54S+Y56F •
T54S+Y56L •

A156

T –– • •
–– • • •

V Y56F • •
Q41R+Y56F •

D168

–– •
A Q80H •

V1701 • •
E V1701 •
G T54S+Y56L •
H T54S+Y56L •
T V1701 •

–– • • •
Q41P • •
Q41R •
F43L •

V T54A • •
V55A •
V170A •
V1701 • •

Q41P+Q80R •
T54S+Y56L •

Y56F •
Y V36A+Y56L •

R155+D168
W+H T54S+Y56L •
W+V T54S+Y56L •

A156+D168 V+G Y56F •

FIGURE 3. Drug Plasma Concentration vs. Viral Load vs. Percentage of Viral Variants

Note: ACH-1625 concentration is treated as 0.5 ng/mL (detection limit) when it is < 0.5 ng/mL.

•	� Despite the presence of a high proportion of resistant variants and drug plasma levels  
<< EC50 against these resistant variants, continuous suppression of viral replication was  
observed through the end of follow up.

•	 �At the end of follow up, the percentage of resistant variants correlates often with the viral 
load: the higher the viral load, the lower the percentage of resistant variants detected (one 
example from group 7 is shown). 

• 	�These data suggest that continued suppression of viral load during follow up period in most 
patients is due to 1) high enough concentration in the liver to suppress sensitive and fit  
viruses and 2) low replication capacity of resistant variants.

5 Effect of Mutations on Replicon  
Susceptibility and Replication Capacity

•��	�I ncrease in EC50 values were observed with the variants detected after administering  
ACH-1625 (selected variants shown here).

• 	�Most variants display reduced growth fitness. D168H alone appears to grow well. However, 
poor replication fitness was seen in presence of D168H and other backbone mutations.

• 	�The variants carrying multiple mutations usually display lower replication capacity which may 
sometimes affect determination of EC50 values.

Population  
Viral  

Dynamics  
Parameters

virion clearance (c) 7.6 ± 1.9 day–1

infected cell death rate (δ) 0.28 ± 0.12 day–1

virion production rate (ρ) 1.92 X 1011 ± 2.0 X 1011 day

time delay (τ) 3.3 ± 1.8 h 3.2 ± 2.6 h 3.1 ± 3.6 h 2.2 ± 3.8 h

efficiency (ε) 0.9993 ± 
0.0005

0.9991 ± 
0.0005

0.9985 ± 
0.009

0.9987 ±  
0.0015

TABLE 4. Viral Dynamics Modeling Summary

• 	�High efficiency (ε) indicates rapid and near complete clearance of wild type virus within first 48 hours.

• �All patient groups had > 3 log10 mean maximum drop in HCV RNA.

• 	�Results show robust antiviral effect for once daily dosing schedule.

FIGURE 1.  
Genotypic and  
Phenotypic Analysis  
Flow Chart 

•	�N o change was detected at three major resistance loci (155, 156 and 168 of NS3) by direct  
sequencing of PCR products although the changes at minor resistance loci that were reported to 
confer moderate resistance to other NS3 protease inhibitors were found in some of the samples.

•	T he EC50 range of ACH-1625 and telaprevir (TLV) is 2 – 22 nM and 138 – 6690 nM, respectively.

•	No relationship between the existence of the minor variants and viral load reduction was found.

FIGURE 4. 
Susceptibility 
and Replication 
Capacity

*The range, instead of SD, is shown in the parentheses. *The reference is genotype 1b/Con-1 since the genotype in all patients belongs to genotype-1b.

* All groups fed.  # Clinical virology studies are in progress.  

TABLE 3. Virologic Response Summary

200 mg BID 
N=6

500 mg BID 
N=6

600 mg BID 
N=6

600 mg QD 
N=6

Maximum VL reduction 
from baseline to Day 12 

mean log10 (range) 

–3.63                
(–4.04, –3.14)

–4.25  
(–4.9, –3.4)

–3.94
 (–4.4, – 3.1)

–3.81
(–4.22, –3.49)

VL < 45 IU/mL (LOQ) 3 (50%) 4 (67%) 2 (33%) 1 (33%)

VL < 15 IU/mL (LLOD) 0 0 2 (33%) 0

Day 12 VL reduction from 
baseline, mean log10 (range)

–1.42                  
(–2.01, –0.8)

–3.0                  
(–4.2, –1.7)

–2.0                
(–2.9, –0.9)

–2.20                  
(–3.02, –1.66)

Fed Conditions (medium fat diet)

Anti-Viral Activity of ACH-1625

Parameter

Open cycle ( ), amino acid substitution was not detected. Closed cycle (•), amino acid substitution was detected.


