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ABT-493 is a hepatitis C virus (HCV) nonstructural (NS) protein 3/4A protease inhibitor, and ABT-530 is an HCV NS5A inhibi-
tor. These direct-acting antivirals (DAAs) demonstrated potent antiviral activity against major HCV genotypes and high barriers
to resistance in vitro. In this open-label dose-ranging trial, antiviral activity and safety were assessed during 3 days of mono-
therapy with ABT-493 or ABT-530 in treatment-naive adults with HCV genotype 1 infection, with or without compensated cir-
rhosis. The presence of baseline resistance-associated variants (RAVs) was also evaluated. The mean maximal decreases in HCV
RNA levels from baseline were approximately 4 log10 IU/ml for all ABT-493 doses ranging from 100 mg to 700 mg and for ABT-
530 doses of >40 mg. There were no meaningful differences in viral load declines for patients with versus without compensated
cirrhosis. Twenty-four (50%) of the baseline samples from patients treated with ABT-493 had RAVs to NS3/4A protease inhibi-
tors. Among 40 patients treated with ABT-530, 6 (15%) carried baseline RAVs to NS5A inhibitors. Viral load declines in patients
with single baseline NS5A RAVs were similar to those in patients without RAVs. One patient harbored baseline RAVs at 3 NS5A
positions and appeared to have a slightly less robust viral load decline on day 3 of monotherapy. No serious or grade 3 (severe) or
higher adverse events and no clinically relevant laboratory abnormalities were observed with either compound. ABT-493 and
ABT-530 demonstrated potent antiviral activity and acceptable safety during 3-day monotherapy in patients with HCV genotype
1 infection, with or without compensated cirrhosis. Based on these results, phase II studies assessing the combination of these
DAAs for the treatment of chronic HCV infection in patients with or without compensated cirrhosis have been initiated. (This
study has been registered at ClinicalTrials.gov under registration no. NCT01995071.)

Hepatitis C virus (HCV) infection is a global health problem,
with an estimated 184 million individuals infected globally

(1). Of the 6 major HCV genotypes, genotype 1 (GT1) is the most
prevalent worldwide, including in the United States (1). Up to
40% of patients with chronic HCV infection develop cirrhosis (2).
The incidence of hepatocellular carcinoma among patients with
HCV infections is estimated to range from 1% to 5% (2). Death
related to the complications of cirrhosis may occur at an incidence
of approximately 4% per year, and patients diagnosed with hepa-
tocellular carcinoma have a 33% probability of death during the
first year after its diagnosis (2). Successful eradication of HCV
infection has been shown to significantly reduce the risk of disease
progression and related deaths, as well as the development of hep-
atocellular carcinoma (3, 4).

Interferon-free therapies with direct-acting antiviral (DAA)
combinations that are currently available on the market or are in
development have improved sustained virological response rates,
compared with interferon-containing regimens (5); however, sev-
eral limitations remain. Currently approved DAA regimens do
not demonstrate comparably high potency and efficacy for all
HCV genotypes and subtypes or in all HCV patient populations,
including patients with cirrhosis and/or previous treatment fail-
ures. Some regimens may be associated with drug interactions that
limit their utility for certain patient subgroups, and some regi-
mens include the use of ribavirin, which can pose safety concerns
such as anemia and teratogenicity. In addition, treatment with
DAAs may lead to the development of DAA-resistant viral variants
in patients experiencing virologic failures, which may limit future

treatment options for those patients. Thus, despite significant re-
cent progress in the development of curative therapies for chronic
HCV infection, there is a need for continuing research into potent
anti-HCV therapies. Desired features of such future regimens
would include pangenotypic antiviral activity, including activity
against common resistance-associated variants (RAVs), ribavirin-
free protocols, improved drug-drug interaction profiles, the con-
venience of once-daily (QD) dosing with few pills, and shorter
treatment durations.

ABT-493 is an HCV nonstructural (NS) protein 3/4A protease
inhibitor that was identified jointly by AbbVie and Enanta, and
ABT-530 is an NS5A inhibitor that was identified by AbbVie. In
vitro, the individual compounds demonstrated potent antiviral
activity against all major HCV genotypes, with high barriers to
resistance, and both maintained potent antiviral activity against
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common HCV single-position variants that confer resistance to
other NS3/4A protease or NS5A inhibitors (6–8). When tested in
HCV GT1b Con-1 replicon cells, the combination of ABT-493
and ABT-530 demonstrated activities that were additive to syner-
gistic, depending on the concentrations tested (7), as assessed us-
ing the model described by Prichard and Shipman (9). Based on
these characteristics, ABT-493 and ABT-530 have been designated
next-generation DAAs and are being advanced for further phar-
maceutical development by AbbVie.

This study assessed the antiviral activity and safety of ABT-493
and ABT-530 in treatment-naive adults with HCV GT1 infection,
with or without compensated cirrhosis, during 3 days of mono-
therapy with each compound. The presence of baseline RAVs was
also assessed.

MATERIALS AND METHODS
Patients and study design. Eligible patients were adults between 18 and
70 years of age (inclusive) with chronic HCV GT1 infection who had not
previously received antiviral treatment for HCV. Patients with body mass
index values between 18 kg/m2 and 38 kg/m2 and plasma HCV RNA levels
of �10,000 IU/ml at screening were included. Patients with or without
compensated cirrhosis were eligible; furthermore, patients with cirrhosis
were eligible if they had Child-Pugh scores of �6 and serum alpha-feto-
protein levels of �100 ng/ml at screening, no current or past clinical
evidence of Child-Pugh class B or C disease, and no clinical history of liver
decompensation. The absence of cirrhosis was documented based on one
of the following: liver biopsy (e.g., Metavir score of �3 or Ishak score of
�4); FibroTest score at screening of �0.72 and aspartate aminotransfer-
ase/platelet ratio index of �2; or screening FibroScan result of �12.5 kPa.
The presence of cirrhosis was documented by one of the following: histo-
logical diagnosis on liver biopsy (e.g., Metavir score of �3 or Ishak score
of �4) prior to or during screening; screening FibroTest score of �0.73
and aspartate aminotransferase/platelet ratio index of �2; or FibroScan
result of �14.6 kPa within 6 months before or during screening. Patients
were excluded if they had, at screening, evidence of hepatocellular carci-
noma, positive test results for hepatitis B virus or human immunodefi-
ciency virus, or the presence of a HCV genotype other than GT1.

This phase II, open-label, dose-ranging trial (ClinicalTrials registra-
tion no. NCT01995071) included 2 parallel substudies, with antiviral ac-
tivity, safety, and baseline viral resistance profiles being evaluated for mul-
tiple dose levels of ABT-493 (substudy 1) or ABT-530 (substudy 2). Both
compounds were administered orally QD for 3 days (Fig. 1). Each sub-

study included multiple dosing arms for patients without cirrhosis (total
of 9 arms, i.e., 5 arms in substudy 1 and 4 arms in substudy 2) and 1 dosing
arm per substudy for patients with compensated cirrhosis (total of 2
arms). Randomization occurred in a 1:1:1 ratio for the initial 3 arms in
each substudy. The initial doses of ABT-493 in substudy 1 were 100 mg,
400 mg, and 700 mg, and the initial doses of ABT-530 in substudy 2 were
15 mg, 120 mg, and 400 mg. Upon assessment of available safety, HCV
plasma viral load, and pharmacokinetic data from the initial 3 arms in
each substudy, enrollment commenced in the subsequent arms. In sub-
study 1, patients were assigned to 3 additional arms, i.e., 2 for patients
without cirrhosis (doses of 200 mg and 300 mg) and 1 for patients with
cirrhosis (200 mg). In substudy 2, there were 2 additional arms, i.e., 1 for
patients without cirrhosis (40 mg) and 1 for patients with cirrhosis (120
mg). On study day 4, after completion of 3 days of monotherapy, patients
in all dosing arms were treated with the interferon-free regimen of ombi-
tasvir, paritaprevir, and ritonavir (25, 150, and 100 mg, respectively, QD),
dasabuvir (250 mg twice daily [BID]), and weight-based ribavirin (total
daily dose of 1,000 or 1,200 mg, given BID) for 12 weeks. All patients who
received at least one dose of any study drug were monitored for 48 weeks
during the posttreatment observation period to monitor safety, HCV
RNA levels, and the emergence and persistence of viral variants.

The study was designed by the study investigators and sponsor accord-
ing to good clinical practice guidelines, the Declaration of Helsinki, and
applicable regulations, with institutional review board approval at all
study sites. All patients provided written informed consent. The sponsor
conducted the data analyses. The investigators had full access to data for
review and comment. The first draft of the manuscript was written by
medical writers employed by the sponsor. All authors participated in
manuscript development and made the final decision regarding journal
submission. We confirm that the results presented are accurate and that
the study was conducted and reported according to the protocol.

Antiviral activity assessments. The primary efficacy endpoint was the
maximal decrease in HCV plasma RNA levels from baseline (log10 inter-
national units per milliliter) with ABT-493 or ABT-530 monotherapy for
3 days. The mean changes in HCV plasma RNA levels from baseline over
time were also assessed. Plasma samples were collected on each day of the
monotherapy period, immediately before dosing, 4, 8, and 12 h postdos-
ing on day 1, 6 and 12 h postdosing on days 2 and 3, and immediately prior
to the morning dose of combination treatment on day 4. Plasma HCV
RNA levels were measured using the COBAS TaqMan real-time reverse
transcriptase PCR assay with the High Pure System version 2.0 (Roche
Molecular Diagnostics, Pleasanton, CA). The lower limit of detection was
15 IU/ml, and the lower limit of quantitation was 25 IU/ml (10).

FIG 1 Study design. The study consisted of a 3-day monotherapy period, a 12-week combination treatment period, and a 48-week posttreatment period. Data
reported here are from the 3-day monotherapy period. During the 3-day monotherapy period, doses administered in the treatment arms for patients without
cirrhosis were 100, 200, 300, 400, and 700 mg (ABT-493) and 15, 40, 120, and 400 mg (ABT-530). The treatment regimen administered during the 12-week
combination treatment period consisted of ombitasvir, paritaprevir, and ritonavir (25, 150, and 100 mg, respectively) administered once daily, dasabuvir (250
mg) administered twice daily, and weight-based ribavirin (total daily dose of 1,000 or 1,200 mg, divided in two).

ABT-493 or ABT-530 Monotherapy for HCV Genotype 1

March 2016 Volume 60 Number 3 aac.asm.org 1547Antimicrobial Agents and Chemotherapy

http://aac.asm.org


HCV NS3/4A and NS5A sequence analyses of baseline samples. A
plasma sample was collected from each patient on day 1, before dosing of
study drugs. The relevant target, i.e., full-length NS3/4A or NS5A, was
amplified from this baseline sample and analyzed by population sequenc-
ing (11, 12). Included in the analysis were clinically relevant variants at the
following amino acid positions that confer resistance to one or more
members of the HCV protease or NS5A inhibitor class (13): NS3 positions
36, 43, 54, 55, 56, 80, 122, 155, 156, 168, and 170 and NS5A positions 28,
29, 30, 31, 32, 58, 92, and 93.

Safety variables. Patients were confined during the 3 days of mono-
therapy, to allow study activities to be conducted during this period. Ad-
verse events were monitored, vital signs were recorded, and laboratory
tests were assessed on each of the 3 days during the monotherapy period,
to evaluate the safety of ABT-493 and ABT-530, and at each subsequent
clinic visit, to evaluate the safety of combination therapy.

Statistical analyses. The primary efficacy analysis included all patients
who received at least one dose of ABT-493 or ABT-530 and had a baseline
measurement and at least 1 postbaseline measurement of HCV RNA levels
during the monotherapy period. The maximal decreases in HCV RNA
levels were compared between doses within each substudy, such that 100
mg ABT-493 was compared to each of the higher ABT-493 doses and 15
mg ABT-530 was compared to each of the higher ABT-530 doses. These
comparisons were made using an analysis of covariance, with the baseline
HCV RNA level as a covariate and dose, HCV genotype subtype (1a or
non-1a), and presence or absence of cirrhosis as factors. Safety and demo-
graphic analyses included all patients who received at least one dose of
ABT-493 or ABT-530. SAS software version 9.3 (SAS Institute, Inc., Cary,
NC) was used for all statistical summaries and analyses.

RESULTS
Patients. Patients were screened at 13 centers in the United States,
between November 2013 and April 2014. A total of 49 patients
were enrolled in substudy 1 and received at least 1 dose of ABT-
493; 48 patients completed 3-day monotherapy. In substudy 2, 40
patients received at least one dose of ABT-530, and all 40 com-
pleted 3-day monotherapy. Baseline demographics and disease
characteristics were similar between dosing arms (Table 1). The
majority of patients were male and white. All patients were in-
fected with HCV GT1, with 84% (75/89 patients) being infected
with GT1a, and the majority of patients had the interleukin 28B
(IL-28B) non-CC genotype (74% [66/89 patients]).

Antiviral activity. In substudy 1, the mean maximal decreases
in HCV plasma RNA levels from baseline at the end of the 3 days
of monotherapy ranged from 3.8 to 4.3 log10 IU/ml (Table 2). The
maximal decrease observed with the lowest ABT-493 dose of 100
mg was not significantly different from those observed with the
higher doses. There was a numerical but not statistical difference
between levels for the patients with versus without cirrhosis who
received the 200-mg dose of ABT-493 (levels of 3.9 versus 4.2 log10

IU/ml). There was no apparent relationship between doses and
virologic responses (Fig. 2A).

In substudy 2, the mean maximal decreases in HCV RNA levels
from baseline at the end of the 3 days of monotherapy ranged from
3.4 to 4.5 log10 IU/ml (Table 2) and were significantly greater for
doses of 40, 120, and 400 mg ABT-530 versus 15 mg. There was no
meaningful difference between levels for the patients with versus
without cirrhosis who received 120 mg ABT-530 (levels of 3.9
versus 4.5 log10 IU/ml). Virologic responses over time in the
15-mg dose group were lower than those in the higher-dose
groups (Fig. 2B). For doses of �40 mg, similar declines in viral
load over the 3 days of monotherapy were observed, with no ap-
parent dose-response relationship.

HCV NS3/4A and NS5A sequence analyses at baseline. Pop-
ulation sequencing was conducted to detect clinically relevant
variants that had been shown to be associated with resistance to
HCV NS3/4A protease or NS5A inhibitors. Among patients
treated with ABT-493, 24 (50%) of the baseline samples had NS3
variants associated with resistance to protease inhibitors, with 18
of them being GT1a samples containing Q80K by itself or in com-
bination with other NS3 variants; the other NS3 variants detected
were T54S, V55A/I, S122G/T, and I170V. The presence of these
NS3 baseline variants did not appear to affect the viral load de-
clines during monotherapy (Fig. 3). Two patients with Q80K at
baseline (patient 4 in the 100-mg dose group and patient 12 in the
200-mg dose group) (Fig. 3) had initial viral load declines similar
to those of the means of the dose groups but slightly slower viral
declines after 12 h of dosing. The slower viral declines seen for
these 2 patients were likely due to factors other than the presence
of Q80K at baseline, as 16 of the 18 GT1a-infected patients with
Q80K at baseline had viral load declines similar to the mean viral
load declines in the respective dose groups. Among patients
treated with ABT-530, NS5A RAVs M28V, Q30R, L31M, P58S,
and/or various Y93 variants were detected in baseline samples
from 6 of 40 patients (15%) (Fig. 4). Three of the 6 patients with
baseline RAVs received 15 mg, 40 mg, or 120 mg ABT-530 (Fig.
4A, B, and E) and harbored RAVs as mixtures with wild-type virus
at only one NS5A amino acid position. The other 3 patients with
baseline RAVs received 120 mg or 400 mg ABT-530 (Fig. 4C and
D) and were found to have RAVs as mixtures with wild-type virus
at 2 or 3 positions. According to the protocol, all patients were
randomly assigned to different arms without the information on
their baseline variants; the 3 patients with multiple NS5A RAVs
were assigned to the 120-mg or 400-mg ABT-530 arms by chance.
The prevalences of NS3 and NS5A RAVs detected in baseline sam-
ples in this study were similar to those observed in other clinical
studies (11, 14, 15). Since these results were generated by pop-
ulation sequencing, it was not possible to determine whether
the RAVs in samples with multiple RAVs were linked. Each of
those RAVs, if present as a single NS5A variant, is known to
confer high levels of resistance to several NS5A inhibitors but
not to ABT-530 (6, 8, 14). The individual viral load decline
curves for patients with one or more baseline NS5A RAVs, with
the exception of patient 5, were similar to those for patients
without any NS5A RAVs, as most data points for individuals
with baseline NS5A RAVs were within the standard deviation
of the mean decline curve for all patients in the corresponding
ABT-530 dose group (Fig. 4). Patient 5 had baseline RAVs at 3
NS5A amino acid positions (M28, Q30, and Y93) and appeared
to have slightly less robust viral load decline on day 3 of mono-
therapy (Fig. 3C).

Safety. At least 1 adverse event was reported in each dose
group in substudy 1 and substudy 2 (Table 3). Most adverse
events were grade 1 (mild, according to NCI criteria [16]).
There were no serious adverse events, adverse events of grade 3
(severe) or greater, or deaths reported during monotherapy
treatment. In substudy 1, 1 patient (1/49 patients [2.0%];
700-mg dose group) was discontinued from further dosing
with ABT-493 due to the treatment-emergent adverse event of
drug withdrawal syndrome during monotherapy; this adverse
event was not considered by the investigators to be related to
the study drug.

Headache, diarrhea, and nausea were the commonly re-
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ported adverse events in both substudies, with headache being
the most frequent. Other adverse events reported by more than
1 patient are shown in Table 4. Review of vital signs, electro-
cardiographic data, and laboratory data (chemistry, hematol-
ogy, and urinalysis data) did not show any clinically relevant
abnormalities.

DISCUSSION

In this study, ABT-493 and ABT-530 each demonstrated robust
antiviral activity in treatment-naive patients infected with HCV
GT1. Three-day monotherapy with ABT-493 resulted in an ap-
proximately 4-log decrease in HCV plasma RNA levels across all
doses studied. Three-day monotherapy with ABT-530 demon-
strated an approximately 4-log decrease in HCV plasma RNA lev-
els at doses of 40 mg or greater, with a smaller decline with the
15-mg dose.

Both antiviral agents were well tolerated during the 3 days of
monotherapy in this study. Adverse events reported during
monotherapy with ABT-493 or ABT-530 were predominantly
mild in severity, with no observed serious adverse events or ad-
verse events classified as grade 3 (severe) or greater. There were no

clinically relevant abnormalities in vital signs, electrocardio-
graphic findings, or laboratory data.

Patients with cirrhosis may be difficult to treat and to cure,
and only one other study of short-term monotherapy with
simeprevir did not exclude patients with cirrhosis (17). We
included patients with compensated cirrhosis in this study to
identify any potential differences in the antiviral activity and
safety of ABT-493 and ABT-530 in this population. Similar
viral responses and safety profiles were observed in patients
with and without compensated cirrhosis when 200 mg ABT-
493 and 120 mg ABT-530 were administered to these patient
groups in our study.

Studies assessing 3 to 8 days of monotherapy with NS3/4A pro-
tease inhibitors (boceprevir, telaprevir, simeprevir, vedroprevir, and
paritaprevir-ritonavir) in patients with chronic HCV GT1 infection
reported mean or median maximal decreases in HCV RNA levels
from baseline ranging from 0.8 to 4.1 log10 IU/ml (11, 17–23). In
particular, mean or median decreases of �1 log10 IU/ml were seen
with a 60-mg dose of vedroprevir (19–21), and decreases of 1 to 2
log10 IU/ml were seen with 200 to 400 mg boceprevir (22). Mean
decreases of �4 log10 IU/ml were associated with 50 to 100 mg

TABLE 2 Summary of mean maximal decreases in HCV RNA levels from baseline

Parameter

Maximal decrease in HCV RNA level (log10 IU/ml)

Substudy 1 (ABT-493) Substudy 2 (ABT-530)

100 mg
(n � 8)

200 mg
(n � 8)

200 mg,
cirrhosis
(n � 8)

300 mg
(n � 8)

400 mg
(n � 8)

700 mg
(n � 8)

15 mg
(n � 8)

40 mg
(n � 8)

120 mg
(n � 8)

120 mg,
cirrhosis
(n � 8)

400 mg
(n � 8)

Mean 4.1 4.2 3.9 3.8 4.0 4.3 3.4 4.1 4.5 3.9 4.3
Standard deviation 0.47 0.64 0.45 1.21 0.66 0.27 0.77 0.45 0.27 0.17 0.49
Greatest change 4.5 4.9 4.5 4.8 4.7 4.7 4.3 4.6 4.9 4.2 5.0
Least change 3.2 3.3 3.2 0.9 2.6 3.7 1.9 3.2 4.0 3.7 3.6

FIG 2 Mean changes in HCV RNA levels from baseline during monotherapy with ABT-493 or ABT-530. Data are presented as the mean changes in HCV RNA
levels from baseline 0 to 72 h after the first dose for each ABT-493 (A) or ABT-530 (B) dose studied. Standard deviations are shown as error bars.
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FIG 3 Changes in HCV RNA levels from baseline in patients with baseline NS3 RAVs who received ABT-493. Data are presented as the changes in HCV RNA
levels from baseline 0 to 72 h after the first dose for each patient with baseline NS3 RAVs, compared to the mean decline curves for all patients in the
corresponding ABT-493 dose groups. (A) 100 mg. (B) 200 mg. (C) 300 mg. (D) 400 mg. (E) 700 mg. Standard deviations within each dose group are shown as
error bars. RAVs are listed in parentheses, and a mixture of amino acids detected at a position is denoted by a slash. One patient who had a baseline NS3 Q80K
variant was not included in the HCV RNA analysis due to noncompliance.
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paritaprevir-ritonavir (11). Short-term monotherapy with newer
NS3/4A protease inhibitors showed improved viral load reduc-
tions, compared with older compounds. Studies assessing 3 to 7
days of monotherapy with next-generation NS3/4A protease in-
hibitors (MK-5172 or GS-9857) reported mean or median maxi-
mal decreases in HCV RNA levels from baseline ranging from 3.9
to 5.4 log10 IU/ml (24, 25), comparable to results reported here for
ABT-493 (Table 2). For most NS3/4A protease inhibitors, includ-
ing ABT-493, no serious adverse events were observed during clin-
ical studies, and most of the adverse events were deemed mild to
moderate in severity (17, 18, 25). Headache was the most com-

monly reported adverse event, and nausea, diarrhea, and fatigue
were also frequently reported by patients treated with these com-
pounds.

For NS5A inhibitors (ledipasvir, daclatasvir, and ombitasvir),
mean or median maximal decreases in HCV RNA levels from
baseline ranged from 2.4 to 4.1 log10 IU/ml following 3 to 14 days
of monotherapy in patients with chronic HCV GT1 infection (26–
28). Improved viral load reductions were reported for next-gen-
eration NS5A inhibitors. Three- to 5-day monotherapy with next-
generation NS5A inhibitors (GS-5816, MK-8742, or TD-6450)
resulted in mean or median maximal decreases in HCV RNA lev-

FIG 4 Changes in HCV RNA levels from baseline in patients with baseline NS5A RAVs who received ABT-530. Data are presented as the changes in HCV RNA
levels from baseline 0 to 72 h after the first dose for each patient with baseline NS5A RAVs, compared to the mean decline curves for all patients in the
corresponding ABT-530 dose groups. (A) 15 mg. (B) 40 mg. (C) 120 mg. (D) 400 mg. (E) 120 mg (with cirrhosis). Standard deviations within each dose group
are shown as error bars. RAVs are listed in parentheses, and a mixture of amino acids detected at a position is denoted by a slash.
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els from baseline ranging from 3.7 to 5.1 log10 IU/ml (29–33). A
single dose of 50 to 300 mg ACH-3102, another next-generation
NS5A inhibitor, resulted in mean maximal decreases in HCV RNA
levels from baseline ranging from 3.7 to 3.9 log10 IU/ml, with
levels returning to baseline at postdose day 15 (34). Data reported
for these next-generation NS5A inhibitors are comparable to re-
sults reported here for ABT-530 (Table 2). NS5A inhibitors, in-
cluding ABT-530, were generally well tolerated. Most adverse
events were mild or moderate in severity, and headache was re-
ported more frequently than other adverse events (26, 27, 29, 33).

In addition to the improved antiviral activity, ABT-493 and
ABT-530 maintain antiviral activity against common RAVs that
often negatively affect the potency of other DAAs (6–8). In this
study, the prevalences of NS3 and NS5A RAVs detected in baseline
samples were similar to those observed in published studies (11,
14, 15). NS3 RAVs were detected in baseline samples from 50% of
patients treated with ABT-493, with Q80K being the most com-
mon RAV. The presence of baseline NS3 RAVs did not appear to
affect viral load declines during ABT-493 monotherapy. Among
patients receiving ABT-530, 15% had baseline NS5A variants that,
if present as variants with single amino acid changes, confer nota-
ble resistance to several NS5A inhibitors, including ombitasvir,
daclatasvir, and/or ledipasvir, but not to ABT-530 (8). Viral load
decline curves with ABT-530 monotherapy for patients with these

baseline NS5A RAVs showed little difference from those for pa-
tients without baseline NS5A RAVs, with the exception of patient
5. This patient harbored baseline RAVs at 3 NS5A positions and
had a slightly smaller viral load reduction at the end of mono-
therapy, compared with the mean for the dose group; linkage of
these 3 RAVs cannot be ruled out, based on the population se-
quencing performed. However, this patient achieved a sustained
virological response at posttreatment week 12, following 12 weeks
of treatment with the combination of ombitasvir-paritaprevir-
ritonavir with dasabuvir and ribavirin (data not shown). Taken
together, these monotherapy results underscore the potent anti-
viral activity of both ABT-493 and ABT-530 and suggest that the
combination of these next-generation DAAs holds promise for
more difficult-to-treat patients who harbor NS5A RAVs that are
known to confer resistance to currently approved NS5A inhibi-
tors, as well as for patients with cirrhosis. Based on the mono-
therapy data presented in this study and in vitro antiviral data for
each compound, the combination of ABT-493 and ABT-530 has
been advanced into phase II clinical studies with patients with
genotype 1 to 6 infections, including patients with compensated
cirrhosis.
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