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ABSTRACT 
INTRODUCTION: Chronic hepatitis C (CHC) is a topical medical 
and social issue in Ukraine, despite of the high effectiveness of pres-
ent antiviral therapy (AVT). The aim of the research is to evaluate the 
virological and morphological effectiveness of various therapeutic 
regimens of AVT in cases of CHC.
MATERIALS AND METHODS: 160 patients with CHC under-
went AVT. Liver fibrosis (F) was evaluated using a fibro-test before 
and after treatment. According to the AVT therapeutic regimens the 
patients were divided into the following groups: group 1 (51 patients) 
- pegylated interferon-α (PEG-IFN) and ribavirin for 24-48 weeks; 
group 2 (34 patients) - sofosbuvir as well for 12 weeks; group 3 (74 
patients) no PEG-IFN 12-week therapeutic regimen: sofosbuvir and 

ribavirin (2 patients), direct antiviral drugs (DAD): sofosbuvir and 
lepipasvir (48 patients), sofosbuvir and daclatasvir (11 patients), and 
ribavirin as well (9 patients) for 24 weeks, sofosbuvir and velpatasvir 
(3 patients), together with ribavirin (1 patient), 3D therapy (ombitas-
vir/paritaprevir/ritonavir + dasabuvir) (1 patient).
RESULTS: In the group 1, a stable viral response (SVR) in 12 and 
24 weeks was evidenced in 78.4% of the patients, in the group 2 - in 
97.0%, in the group 3 - in 98.7%. A number of people with the most 
severe inflammatory and necrotic processes in the liver fibrosis (F3) 
decreased from 41.6 to 9.7% (p < 0.02) at the end of the treatment 
in the presence of a significantly increased frequency of F0 (up to 
84.6%). After treatment, in 61 examined patients, liver fibrosis reduc-
tion was evidenced in 54.1%, in 36.1% the degree of fibrosis did not 
change, and in 9.8% - fibrosis expansion was present.
CONCLUSIONS: Eradication of HCV does not ensure further pro-
gression of liver fibrosis.
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INTRODUCTION 
Chronic hepatitis C (CHC) is an urgent medical and social issue[1-5]. 
Hepatitis C virus (HCV), which is replicated mainly in hepatocytes, 
is one of the main causes of liver cirrhosis (LC) and hepatocellular 
carcinoma (HCC)[6]. In Ukraine the incidence of HCV infection is 
not significant: about 5% of the population is affected by the virus, 
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but the actual rates of morbidity are significantly higher than official 
reports and in some socially deprived groups they are 40-60%[2,3]. 
Present antiviral therapy (AVT) is quite effective, but branded drugs 
are expensive. In order to facilitate patients’ access to the treatment of 
this disorder, a “State target social program for prevention, diagnosis 
and treatment of viral hepatitis until year 2016” has been developed 
and implemented in Ukraine[1].
The aim of the research is to evaluate the virological and morphologi-
cal efficacy of various therapeutic regimens of AVT in cases of HCV 
in the patients residing in Ternopil region, Ukraine.

MATERIALS AND METHODS
In 2013-2018, in Ternopil region 160 patients with chronic hepatitis 
C underwent etiotropic treatment upon the state-run program or pri-
vately financed. The diagnosis was verified by revealing anti-HCV, 
determining the virus genotype and viral load (VL) in PCR. Also 
chronic hepatitis B, autoimmune diseases were discounted. The share 
of males was 55.3%, of females - 44.7% (p < 0.05); the patients’ age 
was 20-60 years old, on average (43.1 ± 9.3) years old.
    The degree of fibrosis (F) as well as the severity of inflammatory 
and necrotic processes in liver was determined by fibrotest twice (after 
treatment as well). AVT was carried out and evaluated according to 
the current clinical protocols approved by the Ministry of Health of 
Ukraine, taking into account the recommendations for treatment of 
hepatitis C (EASL, 2015, 2016)[2-5]. The VL was monitored over time 
before treatment, in 4, 12, 24 and 48 weeks after the treatment begin-
ning (depending on the therapeutic regimen) and in 12-24 weeks after 
its completion; clinical and biochemical examinations were carried 
out monthly, or more often as the circumstance arises.
    Patients with CHC were divided into the following groups accord-
ing to the AVT regimens: group 1 (51 patients) received pegylated 
interferon-α (PEG-IFN) and ribavirin in cases of the 1st virus geno-
type for 48 weeks, the 2nd and the 3rd - for 24 weeks; group 2 (34 
patients) sofosbuvir as well, the duration of treatment was 12 weeks; 
group 3 (75 patients) - no PEG-IFN: sofosbuvir and ribavirin (2 
patients); sofosbuvir and lepipasvir for 12 weeks in cases of the 1st 
HCV genotype (43 patients) and in cases of the 6th genotype (1 pa-
tient) - ribavirin as well (6 patients), sofosbuvir and daclatasvir for 
12 weeks in cases of the 2nd and 3rd genotypes (9 patients); in cases 
of F3-F4 and non-typed HCV (5 patients) as well as the 3rd genotype 
(5 patients) – plus ribavirin for 24 weeks, sofosbuvir and velpatasvir 
in cases of non-typed HCV (2 patients) together with ribavirin (1 pa-
tient), 3D therapy (ombitasvir/paritaprevir/ritonavir + dasabuvir) for 
12 weeks (1 patient).
    The research was conducted following the ethical principles of 
international clinical bioethics. Statistica 6.0 was used for statistical 
analysis. Results were considered statistically significant at p ≤ 0.05.

RESULTS 
The patients were divided according to their HCV genotypes: 1b was 
in 117 (73.1%) patients, 2 - in 3 (1.9%), 3 - in 11 (6.9%), 3a - in 17 
(10.6%), 6 - in 1 (0.6%), the virus was not typed in 10 (6.3%) pa-
tients, the recombinant RF virus 2k/1b - in 1 (0.6%) patient. The VL 
before AVT ranged from 104 to 107 MU/ml.
    11 patients, out of 51 patients with chronic hepatitis C of group 1, 
stopped treatment (1 patient - due to contraindications that were pres-
ent during the therapy, the rest were ‘non-responders’); at the end of 
the AVT and in 24 weeks the virus in blood was not revealed in 40 
(78.4%) patients - a sustained viral response (SVR).
    The SVR was achieved in 33 (97.0%) patients out of 34 patients of 

group 2. The RNA of the virus was revealed in 1 patient at the end of 
the AVT, although its concentration was 3 times less than the initial 
rate; nevertheless, the SVR was achieved in 12 and 24 weeks.
    In the group 3, the SVR was achieved in 74 (98.7%) patients; in 
1 patient with F4 and non-typed HCV genotype, who received so-
fosbuvir and daclatasvir, in 12 weeks the RNA of the virus was still 
revealed in the same quantity as at the beginning of treatment; the 
therapy was stopped. Later, HCC was diagnosed. The direct antiviral 
drugs (DAD) were quite effective for the patients with severe fibrosis 
and liver cirrhosis (Child-Pugh, class A and B), whom PEG-IFN was 
contraindicated for. The side effects of AVT were significantly less 
common than in the patients of groups 1 and 2 (p < 0.05).
    The number of patients with the highest severity of inflammatory 
and necrotic processes in the liver (F3) at the end of treatment sig-
nificantly decreased: from 41.6 to 9.7% (p < 0.02) with a significant 
increase in the frequency of F0 (up to 84.6%). 
    Before treatment, F0 was present in 21 (13.1%) patients, F1 - in 22 
(13.8%), F2 - in 49 (30.6%), F3 - in 33 (20.6%), F4 - in 35 (21.9%). 
After treatment, fibrotesting was performed for 61 (38.4%) patients. 
The analysis of individual dynamics of liver fibrosis proved that F3-
F4 was present in 42.5% of the patients before the AVT, in 27.0% (p 
< 0.05) - at the end of treatment. At the same time, in 33 (54.1%) pa-
tients the degree of liver fibrosis decreased, in 22 (36.1%) it was the 
same, and in 6 (9.8%) the increased fibrotic changes were evidenced 
(in 3 patients the degree of fibrosis could not be determined). That is, 
despite the eradication of HCV, almost half of the patients (44.1%) 
did not experience relapsed fibrosis (F2-F4), and the trend of positive 
dynamics was more often evidenced in the group of patients, who 
received PEG-IFN for a long time (63.9 vs. 54, 2%, p > 0.05).

DISCUSSION
According to the literature, the effectiveness of dual therapy (PEG-IFN 
and ribavirin) in CHC is on average 54-56%. Successful treatment 
largely depends on the HCV genotype. The disease caused by the 2nd 
and the 3rd genotypes of the pathogen, is treated the most effectively, 
the accuracy of medical treatment is 76-88%, the treatment of the 1st 
virus genotype is much less effective (less than 50%)[7,8]. Significant 
liver fibrosis also reduces the possibility of achieving SVR as the 
final result of AVT in cases of CHC.
    The efficacy of AVT in cases of CHC in the examined patients was 
significantly higher (91.9%), probably because of taking sofosbuvir 
by some of them and a less severe liver fibrosis before treatment. In 
1 of 3 patients, infected with HCV genotype 2, with F4 (subcom-
pensated LC), relapses occurred twice after treatment with PEG-IFN 
and ribavirin for 24 weeks as well as after re-treatment with the same 
drugs for 48 weeks. A more profound examination of the patient 
revealed infection with a recombinant RF 2k/1b virus, which was 
difficult to diagnose and responded to treatment with PEG-IFN[9]. 
The patient underwent 3D therapy (ombitsavir/paritaprevir/ritonavir 
+ dasabuvir) for 12 weeks and 2D-therapy (ombitasvir/paritaprevir/
ritonavir) + sofosbuvir for 12 more weeks. In 12 or 24 weeks after 
the treatment the HCV RNA was not revealed in blood.
    The attained data on the dynamics of liver fibrosis after AVT is 
consistent with the results of other researchers, who believe that even 
after the HCV eradication, an increased activity of perisinusoidal Ito 
cells and expression of proteins (Bcl-2) - apoptotic inhibitors that 
support fibrogenesis, mono- and polyclonal proliferation of astro-
cytes and B-lymphocytes with a high risk of B cell neoplasia and 
HCC, may remain unchanged[10]. Additionally, endogenous (steatosis) 
and exogenous (toxic-alimentary) factors can contribute to cirrhosis 
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development.
    According to the literature, the eradication of HCV is associated 
with a low progression of liver fibrosis[11]; accordingly, early treat-
ment prevents complications of CHC. At the same time, late relapses 
of HCV infection in case of insufficient therapy duration were report-
ed in the patients with LC treated with daclatasvir and asunaprevir 
and having SVR within 24 weeks[12]. Perhaps this was associated with 
the lack of anti-fibrotic action of the interferon-free therapeutic regi-
mens, in comparison with the interferon therapy, due to a significant 
reduction in the therapy duration despite a better antiviral effect[13].
    The presence of severe liver fibrosis in the patients with CHC is 
a significant risk factor for HCC development[14]. In the untreated 
patients with LC, HCC cases were present much more frequently 
than in those treated with PEG-IFN or DAD[15]; however, they also 
took place after eradication of the virus[16]. Interferon-free therapy for 
CHC did not alter the short-term risk of HCC[17] that implied the need 
for patient monitoring even after HCV eradication[14].

CONCLUSIONS 
The virological efficacy of AVT in cases of CHC was quite high: with 
PEG-IFN and ribavirin - 78.4%, with sofosbuvir as well it increased 
to 97.0%, with DAD - to 98.7%. The patients infected with HCV 
genotype 2 need further examination to identify possible recombinant 
2k/1b resistant to PEG-IFN therapy. In the treatment of these patients, 
it is advisable to use AVT regimens effective both in cases of the 1st 
and 2nd genotypes of the virus. 
    DADs proved to be effective in the patients with severe liver fi-
brosis and cirrhosis, whom PEG-IFN was contraindicated for. In the 
presence of SVR, only 54.1% of the CHC patients had relapsed liver 
fibrosis, in the rest (44.1%), the degree of fibrosis was the same or 
even progressed (9.8%). The HCV eradication does not guarantee 
subsequent fibrosis development that implies the further dynamic 
clinical monitoring of these patients and control of possible HCC, as 
well as the use of antifibrotic drugs.
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