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ABSTRACT  

Background & Aims: GS-5885 is an inhibitor of the hepatitis C virus (HCV) NS5A protein and 

exhibits potent suppression of genotype 1 HCV replicons. The safety, tolerability, 

pharmacokinetics, antiviral activity, and resistance profile of once-daily GS-5885 doses of 1-90 

mg were evaluated in patients with chronic genotype 1 HCV.  

Methods: Genotype 1 HCV-infected patients were randomized to 3 days of once-daily (QD) 

dosing with placebo (n=12) or GS-5885 1 mg (n=10), 3 mg (n=10), 10 mg (n=20), 30 mg 

(n=10), or 90 mg (n=10). Plasma samples for pharmacokinetics, HCV RNA, and NS5A 

sequencing were collected through Day 14.  

Results: GS-5885 was well tolerated and resulted in median maximal reductions in HCV RNA 

ranging from 2.3 log10 IU/mL (1 mg QD) to 3.3 log10 IU/mL (10 mg QD in genotype 1b and 30 

mg QD). Emax modeling indicated GS-5885 30 mg was associated with >95% of maximal 

antiviral response to HCV genotype 1a. HCV RNA reductions were generally more sustained 

among patients with genotype 1b versus 1a. Three of 60 patients had a reduced response and 

harbored NS5A-resistant virus at baseline. NS5A sequencing identified residues 30 and 31 in 

genotype 1a, and 93 in genotype 1b as the predominant sites of mutation following GS-5885 

dosing. Plasma pharmacokinetics were consistent with QD dosing. 

Conclusions: During 3 days of monotherapy, low doses of GS-5885 demonstrated significant 

antiviral activity in genotype 1a and 1b HCV-infected patients. GS-5885 is currently being 

evaluated in combination direct antiviral regimens with and without peginterferon.  

 

Keywords: NS5A protein, viral nonstructural protein, hepatitis C, antiviral agents
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INTRODUCTION 

 Treatment of genotype 1 chronic hepatitis C virus (HCV) infection with 48 weeks of 

peginterferon alfa-2a (PEG-IFN) and ribavirin (RBV) results in sustained virologic response 

(SVR) in 40%-52% of patients [1-4]. Addition of telaprevir or boceprevir, both HCV NS3 

protease inhibitors, to the PEG-IFN and RBV regimen increases SVR rates to 67%-75% [5-10]. 

Therapy with PEG-IFN and RBV can cause side effects such as influenza-like fatigue, anemia, 

and depression, yet PEG-IFN and RBV remain the backbone of HCV therapy because 

monotherapy with telaprevir or boceprevir leads to the rapid emergence of viral resistance [11]. 

Development of antiviral agents targeting other HCV proteins to be used in combination may 

reduce the emergence of resistance and potentially allow for a successful HCV treatment 

regimen without PEG-IFN.  

The NS5A protein plays a role in both viral RNA replication [12] and the assembly of 

HCV virions [13]. In HCV replicon cells, inhibition of NS5A results in the redistribution of 

NS5A from the endoplasmic reticulum to lipid droplets and appears to disrupt formation of new 

replication complexes [14]. Clinically, inhibition of NS5A has been associated with significant 

reductions in HCV RNA and enhanced SVR rates when combined with PEG-IFN and RBV 

[15,16]. 

GS-5885 is a novel NS5A inhibitor with EC50 (50% effective inhibitory concentration) 

values of 34 pM against genotype 1a and 4 pM against genotype 1b replicons [17]. GS-5885 is 

stable in human liver microsomes and hepatocytes and has no inhibitory effect on the activities 

of major human CYP enzymes and low liability for induction via activation of xenobiotic 

receptors such as the aryl hydrocarbon receptor or pregnane X receptor (Gilead Sciences, data on 

file). 

We examined the safety, tolerability, pharmacokinetics, and antiviral activity of once-
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daily dosing of GS-5885 for 3 days in patients with chronic genotype 1 HCV. The GS-5885 

doses evaluated ranged from 1 mg to 90 mg daily. Treatment-emergent changes in the NS5A 

genetic sequence were also assessed. 
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PATIENTS AND METHODS 

Patients 

Eligible patients were 18–65 years of age, with chronic infection with genotype 1a or 1b HCV 

virus and plasma HCV RNA �5 log10 IU/mL at screening. Patients were HCV treatment naïve 

and had a body mass index (BMI) of 19 to 35 kg/m2 inclusive, creatinine clearance �70 mL/min, 

and a QTcF interval �450 msec. Patients with any of the following conditions or characteristics 

were excluded from participation: known cirrhosis, hepatic decompensation, excessive ongoing 

alcohol intake, Gilbert’s syndrome, evidence of hepatocellular carcinoma, coinfection with HIV 

or hepatitis B virus, prothrombin time >1.5 × ULN, albumin <3 g/dL, alanine aminotransferase 

and aspartate aminotransferase levels >5 × ULN, total bilirubin >ULN, hemoglobin <11 g/dL, 

platelets <90,000/mm3, or absolute neutrophil count <1,000 cells/mm3 (<900 cells/mm3 for 

African Americans). Concomitant prescription or non-prescription medications were prohibited 

during the study unless prior approval was received from the medical monitor. The only 

exception was the use of hormonal contraception; additional double barrier method contraception 

was mandated for all women of child bearing potential. All patients provided written informed 

consent before undertaking any study-related procedures. 

Study Design 

This was a Phase 1, multi-center, randomized, double-blind, placebo-controlled, dose-escalation 

study that included 6 cohorts: 5 cohorts included only patients with genotype 1a HCV, and 1 

cohort included patients with only genotype 1b HCV. Patients arrived at a study center the day 

prior to dosing initiation and were sequestered for approximately 5 days. In all cohorts, oral 

tablets of GS-5885 or matching placebo were administered in a fasted state once–daily for 3 days 

(Days 1-3). Doses of GS-5885 in individual cohorts were as follows: 1 mg, 3 mg, 10 mg (2 
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cohorts: genotype 1a and 1b), 30 mg, and 90 mg. Each cohort had 12 patients, 10 randomly 

assigned to active drug and 2 to placebo. Study treatment (GS-5885 or placebo) was assigned to 

patients according to a centralized randomization schedule generated via computer by the 

sponsor’s Biometrics group. The study protocol was approved by each institution’s review board 

prior to study initiation and was performed in accordance with Good Clinical Practice guidelines 

outlined by the International Conference on Harmonization.  

Safety Assessments 

From Baseline through the Day 14 Follow-up Visit, safety was evaluated on the basis of adverse 

events, physical examinations, clinical laboratory tests, vital signs, and ECG recordings. 

Concomitant medication intake was also recorded. Treatment-emergent adverse events were 

summarized by treatment, system organ class, and preferred term using the most current version 

of the Medical Dictionary for Regulatory Activities (MedDRA®). 

Pharmacokinetic and Pharmacodynamic Assessments 

Plasma samples for analysis of GS-5885 concentrations were drawn through 24 hours after the 

first dose on Day 1 and after dosing on Day 3. Additional blood samples were collected on Days 

4, 5, 6, 7, 8, and 10. Concentrations of GS-5885 were determined in plasma using a validated 

LC/MS/MS assay with a lower limit of quantification of 1 ng/mL. Pharmacokinetic parameters 

were estimated via non-compartmental methods using Phoenix WinNonlin™ 6.0 (Pharsight 

Corporation, Sunnyvale, California, USA). 

 Parameters estimated included area under the plasma concentration-time curve (AUC) of 

the dosing interval (AUCtau, after administration of the last dose), AUC extrapolated to infinity 

(AUC�, after administration of first dose), elimination rate constant (λz), and half-life (T1/2). In 
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addition, maximum observed plasma concentration (Cmax), last quantifiable concentration (Clast), 

and concentration at the end of dosing interval (Ctau) were also identified.  

The pharmacokinetic/pharmacodynamic relationship between GS-5885 doses and HCV 

RNA levels were explored using a simple Emax exposure-response curve (Phoenix WinNonlin™ 

6.0). Appropriateness of the model was assessed visually using diagnostic and predictive check 

plots. Goodness of fit was assessed by using Akaike’s information criterion and residual plots. 

Efficacy Assessments 

HCV RNA. Plasma samples for determining HCV RNA levels were drawn at Screening; prior to 

the first dose on Day 1 (Baseline); at the following hours after the initial dose: 1, 2, 4, 8, 12, 24, 

36, 48, 72, 84; and on the following days: 4, 5, 6, 7, 9, 11, and 14. HCV RNA levels were 

measured with the Roche COBAS® TaqMan® HCV Test v2.0 for use with the High Pure 

System, with a lower limit of quantification of 25 IU/mL.  

Viral Sequencing.  Population sequencing of the HCV NS5A gene was performed for all 

patients at baseline (Day 1 prior to dosing), on Day 4, and on Day 14 by Virco BVBA (Beerse, 

Belgium). In addition, deep sequencing was performed at baseline for a few selected patients.  

For deep sequencing, 7 independent PCR reactions were performed to amplify the NS5A gene 

from one sample. The pool of PCR products was fragmented into smaller fragments (150-550 

base pairs in length) and sequenced by 454 pyrosequencing technology developed by Virco 

BVBA. 

Endpoints and Statistical Analyses 

The primary efficacy endpoint was antiviral activity of GS-5885. Reduction in HCV RNA was 

summarized as continuous change from baseline in log10 HCV RNA. All statistical summaries 

and analyses were performed using SAS® software (SAS Institute, Cary, North Carolina, USA).
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RESULTS 

Study Population 

Between August 2010 and January 2011, a total of 72 patients were randomized at 9 study 

centers in the United States. All patients except for one, who was lost to follow-up after Day 8, 

completed the study through the Day 14 follow-up visit. Overall, 72 percent (52/72) of patients 

were male, and the mean (SD) age was 48 (8.3) years old (Table 1). Mean pre-treatment HCV 

RNA levels were similar between dosing groups, with a range of 6.3 (30 mg GS-5885) to 6.8 

log10 IU/mL (90 mg GS-5885 and placebo). Two patients (1 assigned to 10 mg GS-5885 and 1 

assigned to placebo) were excluded from analyses because of study drug administration error.  

Safety Assessments 

GS-5885 was well tolerated at all doses evaluated. No serious adverse events were reported, and 

no patients interrupted or discontinued dosing because of adverse events. From the 70 patients 

included in the safety analysis, 22 reported a total of 41 clinical adverse events (Table 2). 

Headache was the most common adverse event considered related to study drug (n=4/70, 6%). 

There was no dose-dependent trend apparent for any adverse events. All adverse events were 

mild or moderate in severity (2 moderate adverse events in the 1-mg and 30-mg groups and 4 

moderate adverse events in the placebo group). In the 1-mg cohort, the 2 moderate adverse 

events were both rash; in the 30-mg cohort, the 2 moderate adverse events were headache and 

frequent urination. There were no clinically significant abnormalities as judged by physical 

examination, ECG, or clinical laboratory assessments.  

Pharmacokinetic Assessments 

GS-5885 exhibited time-independent, near-linear pharmacokinetics (Figure 1 and Table 3). 

Maximal concentrations were achieved 4 to 6 hours (median Tmax) after dosing across all dose 
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groups. At the 1-mg dose, all patients had quantifiable concentrations for up to 24 hours after 

dosing on Day 3. The median apparent plasma half-life across cohorts from 3 mg to 90 mg 

ranged between 22 to 50 hours, supporting once-daily dosing. Pharmacokinetic parameters of 10 

mg GS-5885 were similar between HCV genotype 1a or 1b infection. Except at the 1-mg dose, 

plasma concentrations 24 hours following dosing well exceeded the protein-adjusted mean EC90 

for genotype 1 [18]. Specifically, mean plasma GS-5885 Ctau on Day 3 for the 3-, 10-, 30-, and 

90-mg doses were approximately 2.6-, 10.6-, 51.1- and 127.4-fold, respectively, higher than the 

protein-binding-adjusted mean EC90 value against HCV genotype 1a (0.91 ng/mL). 

Efficacy Assessments 

Antiviral response. Administration of GS-5885 resulted in rapid reductions in HCV RNA 

concentrations at all doses tested. By 8 hours post 1st dose, median reductions in HCV RNA were 

�2 log10 IU/mL in cohorts dosed at 3 mg and above. In all cohorts receiving �3 mg GS-5885 

daily, median HCV RNA reductions were �2.5 log10 IU/mL at 12 hours and �3 log10 IU/mL by 

36 hours. Overall, median maximal reductions from baseline were >3 log10 IU/mL for all dosing 

cohorts except the 1-mg group, which had a median (range) maximal reduction of 2.3 (0.95, 

3.57) log10 IU/mL. Median (range) maximal HCV RNA reductions for the other groups were as 

follows: 3.1 (2.72, 3.66) for 3 mg, 3.2 (1.60, 3.67) for genotype 1a patients receiving 10 mg, 3.3 

(2.28, 4.13) for genotype 1b patients receiving 10 mg, 3.3 (0.88, 4.17) for 30 mg, and 3.1 (1.48, 

4.03) for 90 mg. For placebo, the median (range) maximal HCV RNA reduction was 0.3 (0.03, 

0.66) log10 IU/mL. Median maximal HCV RNA reductions were similar for genotype 1a and 1b 

patients receiving 10 mg GS-5885; however, HCV RNA suppression was more sustained in 

genotype 1b patients (Figure 2). No patient in any cohort experienced viral rebound, defined as 

HCV RNA increase by >1 log10 from nadir during the dosing period. IL28B status (CC vs. non-
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CC) did not appear to influence HCV RNA decline (data not shown). 

Exposure-response modeling. The simple Emax model adequately described the relationship 

between GS-5885 exposure (assessed as AUC over the dosing interval) and maximum reductions 

in HCV RNA concentrations. Emax values predicted by the model were close to the observed 

values. As seen in Figure 3, Emax modeling indicated that exposures achieved following 

administration of 30 mg GS-5885 provide >95% of maximal antiviral response in genotype 1a 

infected subjects. Inter-subject variability in exposure/response varied across cohorts, with the 

highest variability observed at the 90-mg dose. However, fairly robust responses were observed 

through the range of exposures achieved. 

NS5A sequence analysis. Population sequencing performed for all patients at baseline revealed 5 

patients with detectable pre-existing resistance-associated NS5A mutations. Four of these 5 were 

identified in GT1a patients, and 2 of the 4 had maximal HCV RNA reductions �1.6 log10 IU/mL 

(Figure 4). NS5A mutation Q30E/Q was identified in one of these patients (Figure 4A) and 

L31M in the other (Figure 4B). A third patient, dosed at 10 mg GS-5885, had a maximal HCV 

RNA reduction of -1.6 log10  IU/mL with no detectable resistance mutations by population 

sequencing, which has a limit of detection of ~25%. In this third patient (Figure 4C), 454 

pyrosequencing of the baseline sample revealed that 12% of the viral species harbored an NS5A 

Y93C mutation. For all 3 of these patients, the mutations observed at baseline were predominant 

at Days 4 and 14. Plasma exposures of GS-5885 in these 3 patients were similar to others within 

their groups.  

Treatment-emergent mutations in NS5A were assessed by population sequencing at Day 

4 (approximately 24 hours after the last dose of GS-5885) and Day 14. In the patients with 

genotype 1a HCV, the spectrum of detected resistance mutations was complex (Table 4). Of the 
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10 HCV genotype 1a patients dosed with 1 mg GS-5885, 3 had resistance mutations detected at 

NS5A positions 30 or 31 by population sequencing at either Day 4 or Day 14. No change from 

baseline at known resistance amino acid positions (NS5A amino acids 28, 30, 31, 93) were 

detected for the remaining 7 patients at Day 4 and Day 14. Irrespective of racial background or 

ethnicity, all patients dosed at �3 mg GS-5885 had resistance mutations detected by population 

sequencing. The fold shift in EC50 of GS-5885 versus these mutants suggests M28T had the 

lowest resistance and Y93H had the highest (Table 4). M28T and Q30H were only detected in 

the 1-, 3-, and 10-mg cohorts with HCV genotype 1a. At the 30- and 90-mg doses, these two 

mutations were not detected, which is consistent with suppression of lower-level resistant 

variants at higher doses. Conversely, the highest-level resistant variants among patients with 

genotype 1a virus, Y93C and Y93H, were selected more frequently in patients who received 90 

mg GS-5885. The 2 resistance mutations with the broadest representation across dosing cohorts 

with genotype 1a HCV were Q30R and L31M, with Q30R having the highest frequency. All 10 

patients with genotype 1b HCV, who received 10 mg GS-5885, harbored Y93H following 

treatment, consistent with Y93H being the primary GS-5885 resistance mutation selected in the 

genotype 1b replicon (data not shown). 
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DISCUSSION 

 This is the first report of the safety and antiviral activity of GS-5885 in HCV-infected 

patients. In this study of patients with genotype 1 HCV, 3 days of once-daily dosing with GS-

5885 were well tolerated and led to substantial declines in HCV RNA during the dosing interval. 

The median maximal reduction in HCV RNA ranged from 2.3 log10 IU/mL (1 mg QD) to 3.3 

log10 IU/mL (10 mg QD in genotype 1b and 30 mg QD). Median maximal reductions were >3 

log10 IU/mL for all groups receiving 3 mg or higher GS-5885 daily, and the magnitude of viral 

suppression was similar between them. GS-5885 produced a rapid reduction in HCV RNA over 

the initial 12 hours of therapy, and the response was greater than has been reported for telaprevir 

or boceprevir monotherapies [19,20]. The kinetics of HCV RNA reductions over the first 24 

hours after initiating GS-5885 were similar to those seen with a single dose of the NS5A 

inhibitor BMS-790052 [15]. Theoretically, a more rapid and profound reduction of HCV RNA 

may result in better suppression of wild type virus and reduce the likelihood of de novo resistant 

mutants during treatment. Whether GS-5885 provides an advantage in clinical response over 

other classes of HCV inhibitors warrants further study. 

 In vitro replicon data demonstrate that the antiviral activity of GS-5885 is less against 

genotype 1a than 1b (mean EC50 versus 1a = 34 pM; mean EC50 versus 1b = 4 pM). Although the 

mean maximal HCV RNA reductions with 10 mg GS-5885 in genotype 1a and 1b patients were 

not vastly different (3.2 vs. 3.3 log10 IU/mL), viral suppression lasted longer after treatment 

cessation in the 1b patients. Furthermore, the pattern of resistance mutations was significantly 

different between 1a and 1b patients, suggesting that antiviral activity differs in these two patient 

populations [21].  

 Exposure-response analyses indicate that GS-5885 doses �30 mg provide >95% of 



  

  Lawitz et al  

 

13 

maximal antiviral responses in patients with genotype 1a HCV. The plasma Ctrough concentrations 

of GS-5885 at 30 mg and 90 mg were 230-fold and 572-fold higher than the protein-adjusted 

genotype 1a EC50, respectively. The results suggest that GS-5885 dosing beyond 90 mg is 

unlikely to cause further meaningful reductions in HCV RNA.  

 Three patients in the current study had substantially reduced HCV RNA reductions as 

compared with median values in their respective cohorts. These patients were subsequently 

found to have variants in their baseline NS5A sequence that are known to confer resistance to 

GS-5885. Whether these findings are clinically relevant depends in part on the frequency of 

these mutations in HCV-infected patients. Studies assessing the prevalence of known HCV drug-

resistance mutations in untreated HCV-infected patients have focused on NS3 protease inhibitors 

or NS5B non-nucleoside inhibitors, and their results indicate dominant resistant mutations are 

common [22,23]. Few data are available regarding the prevalence of NS5A resistance mutations 

in genotype 1a and 1b infected patients. In the European HCV database of over 500 genotype 1a 

sequences, the reported prevalence of mutations Y93C and L31M is 0.2% and Q30E is 0.0% 

[24,25]. Mutants observed in this study retained full susceptibility to other classes of antivirals, 

including direct acting anti-HCV agents and interferon (data not shown). 

The resistance profile for GS-5885 mapped primarily to residues 28, 30, 31, and 93 of 

HCV NS5A. In genotype 1a patients, resistance mutations were spread across these residues, 

whereas in genotype 1b patients, Y93H was the sole resistance variant noted by population 

sequencing. For genotype 1a patients, NS5A, M28T, and Q30H resistance mutations were not 

detected in patients receiving GS-5885 �30 mg. This is consistent with a lower-fold resistance 

observed with these 2 mutations against the genotype 1a replicon when compared with other 

variants (Table 4). Plasma Ctrough concentrations of GS-5885 at 30 mg or 90 mg were higher than 
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protein-adjusted EC50 values for these 2 mutants (Tables 3 and 4). While the replication capacity 

of the genotype 1a M28T mutant is 31%, the replication level of the Q30H mutant is 

substantially higher at 75% of the wild-type 1a replicon [15]. Suppression of these two mutants 

with GS-5885 at 30 mg or higher potentially increases the resistance barrier of GS-5885-

containing combination regimens.  

 The picomolar potency, pharmacokinetic properties supporting once daily dosing, and 

current safety profile of NS5A inhibitors make them an attractive target for drug development 

[26]. In addition, GS-5885 demonstrated additive to synergistic antiviral activity in vitro when 

combined with IFN, RBV, and multiple other classes of direct-acting antivirals including GS-

9451 (protease inhibitor), GS-9669 (non-nucleoside polymerase inhibitor), GS-9190 (non-

nucleoside polymerase inhibitor), and GS-6620 (nucleoside analog) (Gilead Sciences, data on 

file). Therefore, GS-5885 in combination with PEG/RBV or direct-acting antivirals is currently 

being evaluated in Phase 2 studies. The antiviral activity, including subtype differences, 

observed with GS-5885 is similar to BMS-790052, the only other NS5A inhibitor also in Phase 2 

development [15]. The pattern of resistance mutations selected by GS-5885 is also similar to that 

of BMS-790052 [15], where the Y93H mutation dominated with genotype 1b virus, and 

mutations at residues 28, 30, 31, and 93 were predominant with genotype 1a virus. Furthermore, 

the levels of resistance against the Q30R, Y93C, and Y93H single mutations in genotype 1a were 

similar between GS-5885 and BMS-790052. However, the in vitro activity as measured by EC50 

against other resistant mutations varies for the two compounds. In genotype 1b virus, BMS-

790052 is significantly more active against the Y93H mutation (0.05 nM for BMS-790052 vs. 5 

nM for GS-5885) [24]. In contrast, in genotype 1a, GS-5885 is 4-5 times more active against the 
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M28T and Q30H mutations than BMS-790052, while the latter is approximately 2 times more 

potent against the L31M mutation.  

 In conclusion, data from the current study demonstrate that GS-5885 is a potent, once-

daily inhibitor of HCV replication in vivo and is well tolerated in treatment-naïve genotype 1 

HCV infected patients. These results confirm NS5A as an important target for direct acting anti-

HCV agents and support further clinical development of GS-5885. GS-5885 is currently being 

evaluated in multiple combination therapies with and without PEG-IFN alfa-2a in Phase 2 

studies in treatment-naive and treatment-experienced HCV-infected patients. 
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Table 1. Patient Demographics and Baseline Characteristics �

GS-5885 Placebo 

Demographic Characteristic 
1 mg 

(n=10) 

3 mg 

(n=10) 

10 mg 

(n=20) 

30 mg 

(n=10) 

90 mg 

(n=10)  (n=12) 

Age at baseline (years)       

Mean (SD) 49 (9.0) 47 (7.9) 50 (9.5) 47 (10.5) 49 (6.3) 47 (6.2) 

Male, n (%) 9 (90) 7 (70) 16 (80) 7 (70) 6 (60) 7 (58) 

Race, n (%)       

White 5 (50) 5 (50) 14 (70) 8 (80) 7 (70) 8 (67) 

Black 4 (40) 5 (50) 6 (30) 2 (2) 3 (30) 3 (25) 

Other 1 (10) 0 0 0 0 1 (8) 

Body mass index (kg/m2)       

Mean (SD) 27.3 (4.05) 26.9 (3.68) 26.2 (4.02) 25.7 (3.84) 27.5 (3.35) 26.5 (3.46) 

Serum creatinine clearance (mL/min)       

Mean (SD) 96.6 (15.17) 96.9 (24.44) 90.3 (16.59) 83.1 (13.25) 84.8 (8.85) 90.0 (14.67) 

Log10 HCV RNA (IU/mL)       

Mean (SD) 6.7 (0.64) 6.4 (0.47) 6.6 (0.56) 6.3 (0.49) 6.8 (0.52) 6.8 (0.51) 

HCV genotype, n (%)       

1a 10 (100) 10 (100) 10 (50) 10 (100) 10 (100) 10 (83) 

1b   10 (50)   2 (17) 

IL28B genotypea, n       

CC 1 2 4 1 0 2 

CT 5 2 10 6 0 2 

TT 0 6 3 2 0 4 

BMI, body mass index (weight [kg]/height [cm2]); HCV, hepatitis C virus 
Creatinine clearance estimated by Cockcroft-Gault equation. 
aNot obtained for every subject. 
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Table 2. Treatment-Emergent Adverse Events in �2 Patients Across Treatment 

Groups 

GS-5885 Placebo 

 
1 mg 

(n=10) 

3 mg 

(n=10) 

10 mg 

(n=19) 

30 mg 

(n=10) 

90 mg 

(n=10)  (n=11) 

Patients with �1 adverse event, n (%) 4 (40) 5 (50) 5 (26) 3 (30) 1 (10) 4 (36) 

Total number of events, n 11 7 7 4 2 10 

Adverse events occurring in �2 patients, n (%)       

Nausea 1 (10)  1 (5)   1 (9) 

Upper respiratory tract infection  1 (10) 1 (5)    

Difficult blood draw  3 (30)     

Back pain   1 (5)   1 (9) 

Headache 1 (10) 2 (20) 2 (11) 1 (10)   

Somnolence 1 (10)   1 (10)  1 (9) 

Dizziness 1 (10)     1 (9) 

Urinary frequency    2 (20)   

Rash 2 (20)      
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Table 3. Mean Pharmacokinetic Parameters of GS-5885 at Day 1 and Day 3 in Genotype 1 

HCV-Infected Patients 

 GS-5885 

 
1 mg 

(n=10) 

3 mg 

(n=10) 

10 mg  

(n=19)a 

30 mg  

(n=10) 

90 mg 

(n=10) 

Day 1      

C
max 

(ng/mL) 1.2 (57.2) 4.5 (33.3) 18.7 (36.6) 67.0 (45.9) 166.5 (44.5) 

C
last

 (ng/mL) 1.1 (11.9) 1.5 (43.7) 5.8 (41.6) 22.5 (53.1) 59.2 (52.9) 

AUC
inf

 (ng•h/mL) 30.9 (51.8)b 103.1 (85.1) 388.1 (39.0) 1491.0 (57.0) 4137.4 (67.1) 

Day 3      

C
max

 (ng/mL) 2.2 (39.7) 6.1 (56.6) 25.3 (40.0) 103.3 (57.5) 247.7 (45.4) 

C
tau

 (ng/mL) 0.3 (161.0) 2.4 (73.6) 9.7 (41.5) 46.5 (62.7) 115.9 (42.6) 

AUC
tau

 (ng•h/mL) 34.0 (29.8)c 89.7 (54.6) 368.8 (39.0) 1592.4 (59.5) 3815.5 (42.1) 

T
1/2

 (h) 13.0 (7.7, 17.8) 22.8 (13.1, 36.8) 39.9 (28.5, 47.2) 41.7 (25.8, 53.4) 49.7 (37.8, 54.3) 

Data are presented as mean (CV %); T1/2 presented as median (Q1, Q3). 
aAll cohorts comprised HCV genotype 1a patients, except for the 10 mg GS-5885 cohort, which comprised both 
genotype 1a and 1b patients.  
bn=6. 
cn=8. 
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Table 4. Frequency of GS-5885 Resistance Mutations Detected by Population Sequencing 

Across Dosing Cohorts 

 Number of Patients that Developed NS5A Mutations  
(Change from Baseline) at Day 4 and/or Day 14a 

Mutation 

SDM 
Fold Shift 
vs 1a-H77 

1 mg 
GT1a 

3 mg 
GT1a 

10 mg 
GT1a 

30 mg 
GT1a 

90 mg 
GT1a 

10 mg 
GT1b 

M28T 25 - 6 1 - - - 
Q30H 73 1 3 1 - - - 
L31M 140 1 6 4 5 4 - 
Q30R 170 3 9 7 7 7 - 
Y93C 327 - 1 3 2 5 - 
Y93H 3309 - - - 1 2 - 
Y93H 1319b - - - - - 10 

a Mutations determined by population sequencing and occur in combinations in some patients 
b Y93H in genotype 1b-con-1 replicon compared with wild type 1b-con-1 
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FIGURE LEGENDS  

Figure 1. Mean Plasma Concentration-Time Profile of GS-5885 After 3 Days of Once-Daily 

Dose Administration of 1-90 mg in HCV-Infected Patients. Vertical error bars represent 

standard deviation around the mean. Time zero on the Y axis is the time at which the Day 3 dose 

was administered. 

 

Figure 2. Median Log10 HCV RNA Change from Baseline. Patients received GS-5885 or 

placebo once daily for 3 days. Arrows indicate time of dosing. 

 

Figure 3. GS-5885 Exposure and Changes in HCV RNA (log10 IU/mL). Exposure–response 

relationship was examined using an Emax model (Phoenix WinNonlin v 6.0). Horizontal error 

bars represent standard deviation around the mean exposure; vertical error bars represent 

standard deviation around the mean response. 

 

Figure 4. Plasma HCV RNA Versus Time for Patients with Baseline Drug Resistance 

Mutations (DRMs). 

HCV RNA IU/mL log10 change from baseline is plotted over time (hours) for three GT1a 

patients with baseline DRMs (filled symbols) and compared to the median (open symbols) of the 

remaining patients in each respective cohort. The presence of each mutation at baseline, Day 4, 

and Day 14 is indicated on each graph. Time of GS-5885 dosing is indicated below the X-axis. 

(A) Patient dosed at 30 mg GS-5885 with a mixture of Q30E/Q by population sequencing at 

baseline. Q30E is predominant at Days 4 and 14. (B) Patient dosed at 90 mg GS-5885 with a 

predominant L31M mutation at baseline, Day 4, and 14. (C) Patient dosed at 10 mg GS-5885 
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with 12% Y93C present at baseline. Y93C is predominant by population sequencing at Days 4 

and 14. 
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