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ABSTRACT

New treatment options for HCV infection with Direct-Acting Antivirals (DAAs) increased SVR rate in treated 

the first few days of DAAs therapy. But HCV has no known genetic form of intra-cellular persistence  (does not 

few years. This paper reviews HCV resistance mechanisms and their significance in treatment. I also presents 

results of recent DAAs trials.

: HCV, drug resistance, nucleoside analogs

INTRODUCTION

worldwide (1). Until recently, pegylated interferon alpha 

however, successful HCV eradication was achieved in 

only 50% of patients (therapy efficacy was lower in 

patients infected with HCV genotype 1 & 4 and higher 

virus-, host-, and treatment-dependent factors. These 

With the introduction of Direct-Acting Antivirals – 

the likelihood of HCV eradication in patients infected 

with HCV genotype 1 has increased, however, HCV 

resistance to drugs raises some serious health concerns. 

DRUG-RESISTANT HCV VARIANTS

Drug-resistant HCV variants which typically have 

-

dard molecular methods, which is why they had not 

-

tions.

1.  HCV-dependent (positive)

  -  fast kinetics of HCV clearance

  -  age > 40 years when infected

  -  male

  -  HBV and HCV co-infection

 -  racial affinities: African Americans: lower SVR rates, (Asians: 

higher SVR rate)

 -  IVDU (intravenous drug users)

 -  poor treatment tolerance

 -  non-compliance

3.  Therapy-dependent

vs. peginterferon alpha-

Classification of factors according to own concept.
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-

-

clinically insignificant (3). Variants inducing resistance 

T54S) with genotype 1a. (4). Likewise, in patients with 

were very rare (5).

-

There are several reasons that could explain such early 

mutations. Firstly, HCV replication is typically very 

dynamic. Within a single day, there are approximately 

10

Also, RNA-dependent RNA HCV polymerase is very 

resistance to DAAs are present in carriers prior to the 

drug-sensitive drugs, whereas drug resistant strains can 

compensatory mutations are selected in conditions of 

replication fitness of the mutated virus, i.e. replication 

replication fitness is the key condition for the mutated 

replication potential - even if it is highly resistant - is 

of lower clinical significance as compared to any other 

HCV variants carrying a mutation at the locus 156 – 

viruses representing higher replication fitness (155, 36 

and 155, 36 and 156) (10, 11). However, a wild-type 

discontinuation of unsuccessful triple-drug therapy. But 

still, drug-resistant variants remain present, although are 

very few. As a result, even if any drug-resistant strains 

are isolated in these patients, it appears perfectly safe 

these drugs are part of treatment regimen containing 

other drugs which successfully prevent replication of 

HCV without any signs of cross-resistance to protease 

-

tations is not necessarily a serious health concern as 

in case of HIV and HBV. Unlike these viruses, HCV 

only replicates in cellular cytoplasm of the host, is not 

integrated with the host genome, and cannot produce 

any reservoirs of episomal forms (13). Therefore, anti-

viral therapy creates some solid opportunities for HCV 

eradication (13).

Relying on mathematical models, the hypothesis is 

-

mutations (6).

According to the results of phase II and III studies 

on DAAs, triple-drug therapy failure in compliant per-

It is difficult to create an interferon-free treatment 

-

rier, in order to guarantee high percentage of recoveries 

EXAMINING NEW TREATMENT REGIMENS

-

sistance profile as compared to other drugs, such as 

RNA-dependent RNA HCV polymerase nucleoside / 

viruses of lower replication potential, and cyclophilin 

of viral protein (14).

Some promising results were produced in studies on 

-

- is another promising drug which, in an add-on therapy 

with PRG/RBV, produced 90% SVR rate in patients 

infected with genotype 1 in the PROTON study (16).

molecule are in course, also in our center. 
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week interferon-free therapy - ABT-450 as an add-on to 

450 and ABT-333 ritonavir (non-nucleoside polymerase 

to mutations in domain II of NS5A. Single mutations 

to alisporivir, however, where multiple mutations are 

present in NS5A, significant resistance to all classes 

hand, in consideration of the results of in vivo studies, 

or nucleoside / non-nucleoside NS5B polymerase in-

-

However, due to adverse effects and the development 

discontinued. 

CONCLUSIONS

HCV is present in multiple cellular compartments 

(apart from hepatocytes also in  lymphocytes) , and 

reservoirs (HCV does not integrate with host’s genome 

and cannot produce episomal forms) which makes it 

-

several weeks or months. In consideration of the prog-

ress in clinical studies on DAAs, an efficient treatment 
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for complete rapid viral response in treatment-naive 

interferon-free regimen of ABT-450/ritonavir+ABT-

 in more than 90% of 

Mutations in HCV NS5A Domain II Are Required to 

Confer Significant Level of Resistance to Alisporivir. 

clearing hepatitis C virus (HCV) replicon-containing 

Antagonistic expression of hepatitis C virus and alpha 

interferon in lymphoid cells during persistent occult 
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