
Introduction
• PSI-6130 (β-D-deoxy-2’-fluoro-2’-C-methylcytidine, figure 1a) is a potent inhibitor of HCV RNA 

replication in vitro 1

• PSI-6130 has demonstrated potent activity against HCV replicons containing NS5B genes derived from 

genotype 1a and 1b clinical isolates 2

• In vitro replicon studies have identified the NS5B polymerase amino acid substitution S282T, responsible 

for a 3 to 4-fold decrease in susceptibility to PSI-6130 in vitro 2

• R7128, a prodrug of PSI-6130 (figure 1b), has demonstrated potent antiviral efficacy after 2 weeks 

monotherapy in treatment-experienced HCV GT 1 infected patients and after 4 weeks therapy in 

combination with pegylated interferon alpha 2a and ribavirin in GT 1 infected treatment-naïve patients 

and in GT 2/3 infected treatment-experienced patients 3,4,5

Objectives of the study
• The aim of the study was to:

i) monitor the emergence of drug resistance to R7128 in vivo, through sequence and phenotypic 

analysis, 

ii) determine whether the NS5B S282T substitution exists in the patient’s quasispecies at low 

frequency (clonal analysis),

iii) determine the frequency of S282T in a patient’s quasispecies necessary to observe a decrease 

in PSI-6130 sensitivity. 

Engineered S282T resistance mutation confers low level resistance and low 
fitness in genetically diverse NS5B clinical isolates 

S282T needs to be present at a frequency of ~90% in the viral quasispecies to 
observe a ~3-fold decrease in R7128 sensitivity

• The introduction of S282T resulted in a severe reduction in the replication capacity in all GT 1 isolates. A 3- to 7- fold 

reduction in sensitivity to R7128 was observed for all S282T mutant replicons
• In all GT 1 isolates, a decrease in sensitivity was observed only when the S282T mutation is present at a high proportion 
in the population (above 90%)

Methods
Study Design
• Multiple oral doses of R7128 were administered as monotherapy to 40 GT 1 HCV infected patients (doses 

of 750 mg QD, 1500 mg QD, 750 mg BID, and 1500 mg BID administered orally for 14 days) and as 
combination therapy with the standard of care (SOC) to 81 GT 1 and 25 GT 2/GT 3 HCV infected patients 
(doses of 500 mg, 1000 mg, 1500 mg BID administered orally for 28 days)

• Serum samples for HCV RNA quantification and resistance monitoring were collected through the study
Definitions of clinical responses and criteria for viral resistance evaluation
• Identify patients who showed:

Non-Response: Viral load decrease ≤ 0.5 log10 IU/ml from baseline and/or viral load ≥ 1000 IU/ml at end of ≥
4 week combination treatment 

Partial Response: Initial viral load decrease followed by stabilization

Viral Load Rebound: Initial viral load decrease ≥ 0.5 log10 IU/ml followed by a sustained viral load rebound ≥
0.5 log10 IU/ml from nadir while on R7128 treatment

Viral resistance evaluation for R7128 14 Day Monotherapy or 28 Day 
Combination

• 6/117 R7128-treated patients showed an HCV viral load rebound

• 7/117 R7128-treated patients showed a partial response

NS5B population and clonal sequencing showed no pre-existence or selection 
of S282T after 14 Day Monotherapy or 28 Day Combination Therapy

Conclusions

• R7128, prodrug of PSI-6130 has shown potent antiviral efficacy in monotherapy with a dose-

dependent HCV RNA decrease through 14 days in all dose groups. 

• In combination therapy with the current standard of care, mean HCV RNA reductions of 5.0 

log10 IU/ml in GT 1, 2 and 3 patients were observed at 1000 and 1500 mg BID

• No evidence for development of viral resistance to R7128 after 2 weeks or 4 weeks of 

therapy was observed

• No S282T variants were found in baseline or R7128-treated patients at population or 

quasispecies level, confirming the high barrier to resistance to this nucleoside polymerase 

inhibitor in short-term studies

• The introduction of S282T resulted in a severe reduction of the replication capacity in all GT 

1 isolates and a reduction in sensitivity to R7128 (3- to 7- fold)

• In all GT 1 isolates, a decrease in sensitivity was observed only when the S282T mutation is 

present at a high proportion in the population (above 90%)
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Figure 1. Structures of PSI-6130
(a) and R7128 (b)
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• On treatment samples are as sensitive to R7128 as 
baseline samples and reference replicons (Con1 and H77)
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Monotherapy Combination therapy
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Rebound Partial 
Response

Rebound Partial Response

Baseline (-), On-treatment (Day 14/29, Day 28)

• No S282T, nor common amino acid substitution(s), 
observed in any treated samples at the population  level

* for each patient, the sequence(s) obtained from the treated time points was compared to 
the baseline population sequence.
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Viral load kinetics of patients evaluated for R7128 resistance

S470G/S, K523K/R, S543G/S, A553A/T1aPt 13 d 29
E/K77K, C/S110S, A/V178V, S556G1aPt 12 d 29
K510R, F/L572L1aPt 11 d 29
N/S130S, F/Y162F, S180G, S189N/S, N/S231S, K/R270R, A/V421A1aPt 10 d 29
A16T, T235M, Q/R309R, A/V327V, S/T389T, I/V405V, A/T552T, F/S/Y588Y1aPt 9 d 29
A/V67V, V147M, A/V150A, I/T184I, S376N3aPt 8 d 21
I432V3aPt 7 d 19
I/V11V, A/S15A, C/S110S, K/Q206Q, Q/R300R, D444A1aPt 6 d 29
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No change1bPt 5 d 14
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no change1aPt 3 d 14
M423I1aPt 2 d 14
no change1aPt 1 d 14

NS5B amino acid residue changes from baseline population sequence*GTPatient ID

• No pre-existing S282T in any of the baseline population 
sequences
• No common amino acid changes in the NS5B sequences 
of patients that responded to the R7128 treatment and no 
unique amino acid changes across treatment response 
groups
• Clonal analysis of ~ 90 NS5B variants per sample from 
patients selected for viral resistance evaluation showed :

• No S282T in the 1165 NS5B variants from the 13 
baseline samples 
• No S282T in the 1250 NS5B variants from the 14 
R7128-treated samples

Presence of  non nucleoside inhibitor resistance mutations in the NS5B 
region of baseline population sequences
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• Population sequencing showed that 11 % of the 

121 GT 1 isolates and all of the GT 2 and GT 3 

isolates contained at least one amino acid 

substitution associated with NNI resistance 

• Clonal analysis of NS5B variants from patients 

selected for viral resistance evaluation showed the 

presence at low frequency of NNI resistant variants 

in most of the GT 1 baseline samples (8 out of 11) 

and in 8 out of the 12 GT 1 R7128-treated samples 

(not shown)

*

No pre-existence or selection of S282T after R7128 therapy
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NS5B quasispecies sequences

* S282R and S282G variants 
were found in the R7128-
treated samples of 1 and 4 
patients respectively at ~ 1% 
frequency in each. Variants 
with S282R or S282G were 
found replication defective.

*

No resistance to R7128 in vivo after 14 day Monotherapy or 28 days of 
Combination therapy

NS5B population and clonal sequencing showed the presence of non 
nucleoside polymerase inhibitor resistant variants


