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Hepatitis C virus (HCV) infection is widespread, with an 
estimated 170 to 180 million individuals infected worldwide 

(1,2). It is a significant cause of liver disease and is the leading 
indication for liver transplantation (3,4). Current interferon-
based therapies are limited by restricted efficacy and significant 
adverse effects often requiring discontinuation of treatment (5), 
subcutaneous injection of interferon and frequent oral ribavirin 
dosing. There is an important unmet need for more effective, 
more convenient and better tolerated HCV antiviral treatments 
(5). The approach to treatment of HCV infection may be under-
going a shift because consideration is being given to augmenting 
and, perhaps someday supplanting, treatments based on inter-
feron with agents that target HCV replication. This development 
has challenges that are in some ways similar to those encountered 
with the treatment of HIV infection – namely, HCV is a versatile 
virus that develops resistance to antiviral agents.

HCV is a positive-strand RNA virus (3,6). Its genome codes 
for a polypeptide of approximately 3000 amino acid residues, 
which is further processed into individual structural (core, E1 
and E2) and nonstructural (NS2, NS3, NS4A, NS4B, NS5A 
and NS5B) proteins by host and viral NS2 and NS3 proteases 
(2,7). The NS proteins function as enzymes or accessory fac-
tors involved in replication. The viral replication strategy 

is similar to that of other positive-strand viruses, with the 
initial synthesis of a replicative intermediate negative strand 
RNA by the NS5B RNA-dependent RNA polymerase. This 
negative-strand RNA then serves as a template for genomic 
RNA production. The NS3/NS4A and NS5B enzymes are key 
targets for anti-HCV therapy because they are essential for 
HCV replication and infectivity (4,8-12). The NS5B enzyme 
is a particularly favourable target because it has no mammal-
ian counterpart (3). The NS5B enzyme has the characteristic 
right-handed ‘fingers-palm-thumb’ domain of polymerases 
(13). The active site of the enzyme, which resides in the palm 
region, contains the conserved GDD motif of polymerases and 
is partially enclosed by the finger and thumb domains. HCV 
drug development is challenging because the physical binding 
sites vary across the six HCV genotypes and more than 100 
subtypes (4). A change in a single viral residue can result in 
the loss of inhibitor binding. 

Specifically targeted antiviral therapy for HCV (STAT-C) 
represents a collection of agents under investigation for use in 
the treatment of HCV infection. They include polymerase 
inhibitors (nucleoside and non-nucleoside analogues) and pro-
tease inhibitors that suppress viral replication by selectively 
inhibiting synthesis of viral structural proteins. Evaluation of 
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Currently, hepatitis C virus (HCV) antiviral therapy is characterized 
by long duration, a multitude of side effects, difficult administration 
and suboptimal success; clearly, alternatives are needed. Collectively, 
specifically targeted antiviral therapy for HCV (STAT-C) molecules 
achieve rapid viral suppression and very high rapid virological response 
rates, and improve sustained virological response rates. The attrition 
rate of agents within this class has been high due to various toxicities. 
Regardless, several STAT-C molecules are poised to become the stan-
dard of care for HCV treatment in the foreseeable future. Optimism 
must be tempered with concerns related to the rapid development of 
drug resistance with resulting HCV rebound. Strategies including 
induction dosing with interferon and ribavirin, use of combination 
high-potency STAT-C molecules and an intensive emphasis on adher-
ence to HCV antiviral therapy will be critical to the success of this 
promising advance in HCV therapy.
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La réponse virale à une antivirothérapie ciblée 
spécifiquement contre l’hépatite C et les 
répercussions de la réussite du traitement

L’antivirothérapie du virus de l’hépatite C (VHC) se caractérise par sa 
longue durée, sa multitude d’effets secondaires, son administration difficile 
et son succès sous-optimal. De toute évidence, il faut trouver d’autres 
solutions. Collectivement, les molécules de l’antivirothérapie ciblée 
spécifiquement (STAT-C) contre le VHC entraînent des taux de 
suppression virale rapide et de réponse virologique très rapide et améliorent 
le taux de réponse virologique soutenue. Le taux d’attrition des agents de 
cette catégorie est élevé en raison de diverses toxicités. Néanmoins, 
plusieurs molécules de STAT-C sont en voie de devenir la norme de soins 
du VHC dans un avenir prévisible. Il faut tempérer l’optimisme par les 
préoccupations relatives à l’apparition rapide d’une pharmacorésistance 
entraînant le rebond du VHC. Les stratégies, incluant des doses inductives 
par l’interféron et la ribavirine, le recours à une association de molécules 
de STAT-C de forte puissance et une mise en valeur intensive du respect 
de l’antivirothérapie contre le VHC, seront essentielles à la réussite de ce 
progrès prometteur du traitement du VHC.
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these agents has produced encouraging efficacy, safety and tol-
erability data (2,14). However, emergence of viral resistance 
represents an obstacle to success.

The present review considers the role of STAT-C therapy in 
HCV treatment and the implications of viral resistance on 
STAT-C effectiveness. The discussion will be restricted to 
agents eliciting their effect on HCV NS enzymes.

VIROLOGICaL RESPONSE  
TO STaT-C THERaPY

Rapid HCV virological clearance is well-recognized as a pre-
dictor of high rates of sustained virological response (SVR) in 
recipients of pegylated interferon (peginterferon) and ribavirin 
(15-17). However, only approximately 15% of genotype 1-infected 
individuals achieve rapid virological response (RVR) with 
interferon- and ribavirin-based therapies (ie, undetectable 
HCV RNA after four weeks of treatment) (14). In contrast, 
many STAT-Cs have been identified to possess the ability to 
rapidly suppress HCV viremia – even as monotherapy (4,10,18-
20). Despite this promise, there has been a high attrition rate 
due to clinical toxicities (BILN-2061 [cardiotoxicity], HCV-
796 [hepatotoxicity], valopicitabine [gastrointestinal toxicity], 
R1626 [hematological toxicities]). Thankfully, development of 
other STAT-Cs continues. 

POLYmERaSE INHIbITORS
A rapid, dose-related, clinically significant antiviral response 
was observed with VCH-759 (a non-nucleoside inhibitor) 
monotherapy, which was similar for both HCV genotypes 1a 
and 1b (21). VCH-222, another non-nucleoside inhibitor, also 
achieved rapid and potent virological suppression when used as 
monotherapy for three days (22). Non-nucleoside HCV poly-
merase inhibitor PF-00868554 (filibuvir) treatment in subjects 
with genotype 1 HCV infection resulted in a rapid, moderate 
decline in HCV RNA within 48 h of treatment initiation, but 
most subjects experienced rebound or plateaus in their HCV 
RNA levels (23). This observed viral rebound suggests rapid 
development of resistance to this particular monotherapy, con-
sistent with a low barrier to resistance (10). PF-00868554 was 
safe and well tolerated at a range of doses. 

PROTEaSE INHIbITORS
Several NS3/4A protease inhibitors have demonstrated posi-
tive results. Boceprevir and telaprevir, which are furthest along 
in development, both achieved viral load suppression of 
between 2log10 and 5log10 as monotherapy (24,25). Short-term 
treatment (eight days) with MK-7009 monotherapy resulted in 
rapid HCV RNA reductions in subjects with genotype 1 HCV 
infection (26). Treatment-naive, genotype 1 HCV-infected 
subjects treated with BI201335 monotherapy achieved a rapid, 
marked reduction in HCV RNA, with 96% of subjects achiev-
ing a baseline reduction of greater than 2log10 (27). Both were 
generally well tolerated, although dose-dependent, clinically 
insignificant hyperbilirubinemia was reported with BI201335 
due to inhibition of uridine 5′-diphosphoglucuronosyltransfer-
ase, and a relatively high rate of gastrointestinal events were 
observed with MK-7009. TMC435 demonstrated virological 
potency and a favourable side effect profile as monotherapy 
over seven days, and in combination therapy for an additional 
21 days (28). 

STaT-C COmbINaTION TREaTmENT  
WITH INTERfERONS

Although the response to STAT-C monotherapy has generally 
been rapid for most agents, these compounds are associated 
with viral rebound within a short time, indicating the develop-
ment of resistance. This observation parallels that of early HIV 
monotherapy and suggests that combination therapy using 
agents with nonoverlapping resistance profiles should be the 
model for HCV antiviral therapy in the future. Thus far, data 
indicate that the potent antiviral activity of STAT-Cs in com-
bination with interferon-based HCV therapies convincingly 
improves HCV treatment outcomes (29-32). 

The addition of the NS3/4A protease inhibitor telaprevir 
to 24- or 48-week peginterferon alpha-2a/ribavirin therapy 
significantly improved RVR, early viral response (EVR), SVR 
and reduced relapse rates in subjects with genotype 1 HCV 
infection (PROVE 1) (33). EVR was defined as undetectable 
HCV RNA (lower than 50 IU/mL) or a 2log10 or greater drop 
in HCV RNA at week 12. The addition of telaprevir to 
48-week peginterferon alpha-2a/ribavirin therapy improved 
RVR, EVR and SVR rates in treatment-naive subjects with 
genotype 1 HCV infection (PROVE 2 study) (29). The most 
successful regimen in this study included telaprevir (plus pegin-
terferon alpha-2a/ribavirin) in an initial 12-week induction 
treatment period, followed by standard therapy (peginterferon 
alpha-2a/ribavirin) alone. The PROVE 3 study examined the 
addition of telaprevir to peginterferon/ribavirin regimens in 
subjects with genotype 1 HCV infection who previously failed 
peginterferon alpha-2a/ribavirin therapy (nonresponse, partial 
response or relapse) (33,34). The addition of telaprevir resulted 
in superior RVR, EVR and SVR rates as well as diminished 
relapse rates compared with the control arm of peginterferon 
alpha-2a/ribavirin. The best performing arm consisted of triple 
therapy for 24 weeks followed by peginterferon alpha-2a/ribavirin 
for an additional 24 weeks. Previous nonresponders achieved an 
SVR of 38%, while previous relapsers achieved an SVR of 76%. 
The durability of the STAT-C-containing treatment was demon-
strated in PROVE 3 – study participants who had follow-up data 
remained free of HCV RNA at one year following completion 
of therapy. In all three studies, rash and anemia occurred with 
greater frequency in the telaprevir arms than in the telaprevir-
sparing arms. 

The SPRINT-1 trial (35) assessed boceprevir in combination 
with peginterferon alpha-2b and ribavirin. An SVR of 75% was 
achieved in individuals treated for 48 weeks with four weeks of 
peginterferon alpha-2b plus ribavirin lead-in therapy followed 
by the addition of boceprevir. The SVR was 56% in those 
receiving four weeks lead-in and 24 additional weeks of triple 
therapy. Of note, null responders to a one-month lead-in phase 
of peginterferon alpha-2b and ribavirin still achieved an SVR of 
55% following the addition of boceprevir for a total of 48 weeks 
(36). Anemia and three-times-daily dosing represent challen-
ges to the use of this protease inhibitor. Other protease inhib-
itors, used in combination with peginterferon and ribavirin, 
have achieved high RVR and complete EVR rates. Several 
doses of MK7009 administered for 28 days with peginterferon 
alpha-2a and ribavirin achieved RVR rates of between 69% and 
82%, and complete EVR rates from 76% to 89% (37). 

The nucleoside analogue R7128 combined with peginter-
feron alpha-2a/ribavirin was effective in reducing HCV RNA 
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in treatment-naive genotype 1-infected subjects by a mean of 
5.1log10 IU/mL after 28 days of dosing (38,39). High rates of 
RVR were reported (85% with 1500 mg R7128 twice daily 
versus 19% for placebo) and were independent of HCV sub-
type (1a or 1b) or race. Combination treatment was well toler-
ated, with adverse event rates similar to rates achieved with 
standard care. Filibuvir, in combination with peginterferon 
and ribavirin, in treatment-naive, genotype 1-infected recipi-
ents achieved similar RVR rates (80% in the 500 mg twice-
daily arm) (40). 

Based on data from the SPRINT-1, PROVE 2, PROVE 3 
and STEALTH-C trials, ribavirin appears to be important to 
the success of the STAT-C/peginterferon/ribavirin combina-
tion therapies because response rates were lower and relapse 
rates higher among subjects in the ribavirin-sparing arms of 
these trials (29,31,33). A prodrug of ribavirin – taribavirin – 
possesses similar efficacy as ribavirin, although with less anemia 
(41,42). Use of taribavirin may enable the benefits of ribavirin 
to be retained without the erythrotoxicity.

Nongenotype 1 infection
Although interferon-based therapeutic efficacy differs by geno-
type, successful outcomes are possible for all. This level of suc-
cess cannot be expected for either HCV polymerase inhibitor 
monotherapy or protease inhibitor monotherapy. The current 
clinical research approach emphasizing the treatment of 
genotype 1-infected participants may require reconsideration. 
Not only may results from these studies not be applicable to 
other genotypes, but compounds without effect in genotype 1 
infections may be abandoned before investigating the thera-
peutic potential in nongenotype 1 infection. It is encouraging 
to note that at least some STAT-C molecules possess in vivo 
activity against nongenotype 1 virus. R7128, combined with 
peginterferon alpha-2a/ribavirin, displayed potent antiviral activ-
ity in subjects infected with genotype 2/3 HCV who failed previ-
ous standard HCV treatment (43). HCV RNA was undetectable 
by week 4 in 90% of subjects receiving R7128; the mean decrease 
in HCV RNA in this group was 5.0log10 IU/mL. Genotype 
4-infected recipients of combination peginterferon ribavirin 
plus telaprevir achieved greater virological suppression than 
peginterferon and ribavirin, or telaprevir monotherapy over a 
15-day period (44). 

EVOLUTION Of RESISTaNCE TO STaT-C 
Resistance to STAT-C therapy has proven to be an obstacle in 
the development of these agents for HCV treatment. Even in 
subjects who initially achieved complete HCV RNA suppres-
sion on telaprevir monotherapy (two of five naive subjects 
[45]), eventual breakthrough with resistant mutants was 
observed by 24 weeks. The error-prone nature of the RNA-
dependent RNA polymerase of HCV and the high rate of HCV 
viral production contribute to a high mutation rate, combined 
with the circulation of multiple different – but closely related – 
variants (quasispecies) within one individual create conditions 
that are ideal for the emergence of drug resistance (4,46). 

STaT-C resistance mutations
Most in vitro resistance mutations in HCV NS5B RNA poly-
merase occur near the four sites to which current polymerase 
inhibitors bind (10); the nucleoside analogue resistance 

mutations S282T and S96T are the most common. Considerably 
more mutations are associated with reduced activity of non-
nucleoside inhibitors, primarily in the thumb domain near the 
thumb and palm domain interface. Different target sites for non-
nucleoside inhibitors within NS5B polymerase can be expected 
to produce different resistance profiles (47). In the NS3 protease 
domain, resistance mutations in vitro occur primarily at the 
R155, A156 and D168 residues (4,10). In vivo data tend to be 
derived from relatively small clinical trials. In general, polymer-
ase inhibitors have a higher genetic barrier for resistance than 
protease inhibitors in treated patients (20). However, tremen-
dous variability within each class of molecules exists. The NS5B 
polymerase inhibitor resistance mutations S96T, N142T and 
S282T have been reported for nucleoside inhibitors, and C316Y 
and Y448H for non-nucleoside inhibitors (4,18). 

Several in vivo resistance mutations have been identified 
for the protease inhibitor boceprevir in clinical studies, includ-
ing T54A, A156S/T and V170A (4,10,18). A key telaprevir 
resistance mutation was identified at residue A156; however, 
additional substitutions that were not found in vitro were 
identified as well. High-level resistance to telaprevir is con-
ferred with double mutants (ie, mutations at amino acid pos-
itions 36 and 155, or 36 and 156) (47,48). In study subjects 
who experienced viral load rebound after an initial decline, the 
majority of resistance mutations in telaprevir-treated subjects 
were V36A/M, which were low-resistance variants (10). 
Residue R155 mutations were the most fit resistance species in 
telaprevir-treated subjects. The A156S/T mutation also confers 
cross-resistance to boceprevir (4).

Although many viral quasispecies exist, the prevalence of 
detectable major resistance mutations is very low in the 
absence of treatment pressure (49). This observation is con-
sistent with the principle that viruses prefer to remain in an 
optimally virological fit ‘wild-type’ form unless other factors, 
especially antiviral pressure, force the virus to mutate to a 
form that may be less fit but, nevertheless, able to survive. 
STAT-C resistance mutations appear to originate from the 
outgrowth of pre-existing resistant virus in addition to de 
novo response to treatment (2,5,50-52). STAT-C resistance 
persists at levels that vary depending on selection pressure 
from treatment, among other factors (46,53). Viruses with 
resistance mutations were associated with reduced fitness 
(54). Mutants that arise in conserved regions across HCV 
genotypes are not likely to be viable (10). Furthermore, 
analogous to lamivudine and enfuvirtide in HIV, some resist-
ant variants may have a fitness advantage versus wild-type 
virus in the presence of drugs (5,55,56). The presence of 
resistant variants seems to result from the low-fidelity poly-
merase that lacks proofreading function (53,57) resulting in a 
high error rate. This observation, together with a rapid viral 
turnover rate, indicates that a large population of quasispecies 
is present in every infected patient. These quasispecies are 
typically not identified by routine assays because the relative 
proportion of the total viral load comprising these variants is 
very small. With treatment, wild-type virus is inhibited, 
uncovering pre-existing resistant variants (50,58). The initial 
antiviral response seen with STAT-C molecules can be attrib-
uted to a rapid reduction in wild-type virus, followed by the 
emergence of pre-existing and new resistant variants (47). 
Consistent with this model is the finding that when 
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telaprevir was discontinued, wild-type HCV re-emerged 
within three to seven months (41,52,54). This observation 
suggests that viral replicative fitness has an inverse correla-
tion with STAT-C resistance when selective pressure from the 
drug is removed (41). Of note, high-level telaprevir-resistant 
variants were replaced more rapidly than low-level resistant 
variants (54). 

In HIV infection, the generation of viral resistance muta-
tions under the pressure of antiretroviral therapy leads to long-
term retention of this resistance (59,60). If the antiretroviral 
agent is removed, the virus will, in most cases, slowly revert 
to a wild-type form. However, if exposure to the antiretroviral 
agent is resumed, the previously generated mutation will 
rapidly return, thereby diminishing virological potency. The 
mechanism by which this mutation is ‘catalogued’ is not fully 
understood but is related to the fact that HIV inserts itself into 
host DNA, thereby resulting in long-term persistence.

HCV, as an RNA virus, does not insert itself into host gen-
etic material or, to our knowledge, ‘catalogue’ itself in any 
other way. This property partly explains why HCV infection 
can be permanently eliminated spontaneously or with antiviral 
therapy, whereas HIV infection cannot (60). It is plausible that 
once HCV viral mutations are replaced by wild-type virus fol-
lowing discontinuation of a STAT-C molecule, they will not 
recur, even if the same STAT-C molecule is reintroduced. This 
remains to be determined by conducting HCV antiviral rechal-
lenge studies. 

RESISTaNCE TO COmbINaTION  
THERaPY WITH STaT-C

The rapid emergence of resistance – even with short periods of 
STAT-C monotherapy – suggest the need for combination drug 
therapy with resistance profiles that do not overlap. In vitro, 
interferon-alpha seems to suppress the emergence of resistant 
mutations when added to STAT-C therapy, suggesting that its 
continued use in anti-HCV regimens would be beneficial solely 
beyond its antiviral activity (2,52). Telaprevir combination 
therapy with peginterferon alpha-2a/ribavirin inhibited both 
wild-type and resistant HCV variants (47). The rapid develop-
ment of resistance seen with telaprevir monotherapy was not 
observed with this combination (61). However, this effect does 
not seem to be limited to interferon. Combinations of STAT-Cs 
seem to suppress the emergence of resistant virus, either by 
decreasing viral load and thereby the mutation frequency, or by 
providing a higher genetic barrier to resistance because viruses 
resistant to a combination of agents likely require multiple 
mutations (10,57). 

In vitro, resistant variant emergence was less frequent with 
combination (protease inhibitor boceprevir [SCH 503034] 
plus polymerase inhibitor HCV-796) therapy compared with 
monotherapy (2). Debio 025 (an oral cyclophilin B inhibitor) 
inhibits the emergence of resistant variants to protease inhib-
itors (telaprevir, BILN 2061) and may also suppress resistant 
variant selection. It should be noted that the applicability of 
in vitro potency data for telaprevir and HCV-796 to in vivo 
potency has been questioned (58). In the only clinical trial of 
combination STAT-C therapy (62), no resistance was noted 
following 14 days of the nucleoside analogue R7227 and prote-
ase inhibitor R7128. 

ImPLICaTIONS Of STaT-C RESISTaNCE  
fOR HCV THERaPY

In addition to improved efficacy and reduced drug resistance, 
the combination of STAT-Cs and standard agent therapy may 
have additional benefits. Protease inhibitors may have a role in 
restoring endogenous interferon activation (63). HCV NS3/4A 
protease increases interferon regulatory factor-3 (IRF-3) phos-
phorylation, blocking its translocation into the nucleus. IRF-3 
is a key antiviral signalling molecule that functions as a tran-
scriptional activator of interferon-beta. Therefore, NS3/4A 
protease inhibitors may restore IRF-3 control of HCV infec-
tion. Furthermore, in addition to inhibiting the emergence of 
both wild-type and drug-resistant variants (in combination 
with STAT-Cs) and delaying the emergence of drug resistance 
(ribavirin), peginterferon alpha-2a/ribavirin has been shown to 
be active against drug-resistant viral variants. 

Drug resistance can result in a decline in replicative 
capacity – a beneficial outcome (64). Mutated variants with 
reduced viral fitness declined more rapidly than less-resistant 
mutants after telaprevir dosing ended. Similar to HIV therapy, 
however, ongoing replication in the presence of drug resistance 
favours the development of mutations that eventually benefit 
the virus. Therefore, viral suppression or elimination remain 
crucial to the effective treatment of HCV infection.

In animal studies, the addition of ritonavir to telaprevir or 
boceprevir substantially inhibited the latter’s metabolism (65). 
The addition of ritonavir to the protease inhibitor narlaprevir 
(SCH 900518) allows for once-daily dosing of this particular 
STAT-C and represents a clear advantage in terms of ease of 
adherence (66). Theoretically, the improved earlier efficacy that 
may be possible with ritanovir-boosted protease inhibitors could 
also shorten treatment durations for HCV infection. 

Role of combination STaT-C therapy
Combination R7128 (nucleoside analogue) plus R7227 (protease 
inhibitor) dosed over a maximum 14-day period in treatment-
naive recipients achieved greater than additive antiviral activ-
ity, with a mean 3.9log10 IU/mL decline in HCV RNA from 
baseline. No viral rebound and no adverse events requiring dose 
modification or discontinuation were reported (67). In vitro 
data, including a study (68) that found a lack of cross-drug class 
resistance, support the use of STAT-C combination therapy and 
raise the possibility of interferon-sparing regimens. 

Timing of STaT-C initiation and dosing duration
The timing of STAT-C initiation is currently under evaluation. 
There are several potential benefits of an induction phase of 
peginterferon and ribavirin, followed by the subsequent addi-
tion of a STAT-C molecule. The fully therapeutic drug levels of 
ribavirin and interferon can be achieved. A reduction in HCV 
RNA levels, even if not to undetectable levels, may reduce the 
probability of producing STAT-C drug resistance. Of note, a 
lower proportion of subjects in the lead-in arms of SPRINT-1 
had virological breakthrough (4% to 5%) compared with the 
nonlead-in arms (7% to 11%) (31). The likelihood of treatment 
success (ie, SVR) can be predicted before adding a STAT-C. For 
example, if an RVR was achieved at four weeks (ie, undetect-
able HCV RNA levels), then the addition of a STAT-C may 
not be necessary or the duration of all combination therapy 
could be reduced from the standard 48-week regimen.
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The duration of STAT-C dosing is, in large part, dictated by 
virological potency, durability, susceptibility to mutation and 
side effect profile. In the SPRINT-1 study, a greater proportion 
of treatment-naive subjects with genotype 1 HCV infection 
treated for 44 to 48 weeks with boceprevir plus standard pegin-
terferon alpha-2b/ribavirin therapy achieved an SVR than 
those treated for 24 to 28 weeks – with or without a four-week 
standard therapy lead-in (31). This implies that shorter duration 
therapy may not be the ideal objective on which to focus. 

CONCLUSIONS
Alternatives to currently available HCV antiviral therapy are 
clearly needed. STAT-C molecules achieve rapid HCV sup-
pression, very high RVR rates and have been demonstrated to 
improve SVR (29,33). The attrition rate of agents within this 
class has been high due to various drug-specific toxicities. 
Nonetheless, several are poised to become standard of care 
HCV treatment in the foreseeable future. Optimism must be 
balanced by concerns related to the rapid development of drug 
resistance resulting in virological rebound and, potentially, to 
the loss of other same-class STAT-C molecules as treatment 
options despite never being exposed. Strategies including pre-
dosing with interferon and ribavirin, use of combination high-
potency STAT-C molecules and an intensive emphasis on 
complete adherence to HCV antiviral therapy will be critical 
to the success of this promising advance in HCV therapy.
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