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Resume

About 71 million people worldwide live with
chronic hepatitis C, and most of them are at risk
of developing cirrhosis and liver cancer. The
World Health Organization (WHO) estimates
that in 2016, approximately 399,000 people

died of hepatitis C, mostly from cirrhosis and
hepatocellular carcinoma (primary liver can-
cer). [1] Most of the infected live in middle- and
low-income countries. [2] According to WHO,
the regions most affected by hepatitis C are the
Eastern Mediterranean region and the Europe-
an region of WHO. [1] Chronic hepatitis C is

a leading cause of progressive liver disease and
related death. Hepatitis C is also a cause of liver
cancer and hepatocellular carcinoma, especially
in people with the chronic form of the disease.
Hepatocellular carcinoma cases in Europe and
the United States are set to peak in 2020, with a
rate of 78,000 new cases in Europe and 27,000 in
the United States.

A 2015 population survey conducted by the
Georgian National Center for Disease Control,
Centers for Disease Control and Prevention
(CDC) found that the country has a high preva-
lence of 7.7% and 5.4% of the population is ac-
tively infected with hepatitis C. [3] Based on the
available research and the global burden of the
disease, the Government of Georgia has estab-
lished a program for the elimination of hepatitis
C. It aimed to reduce the prevalence of hepati-
tis C by 0.5% by 2020 by using prevention and
treatment strategies.
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Given all this, it can be said that hepatitis C is not
only a medical but also a significant socio-eco-
nomic problem. Especially for a country with
such low economic opportunities as Georgia.
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tainable Viral Response, Clinical Outcome, Liver
related Death, Liver Fibrosis

Introduction

Chronic hepatitis C virus (HCV) can lead to liver
fibrosis and eventually cirrhosis, putting patients
at high risk for developing liver failure, hepato-
cellular carcinoma (HCC), and liver-related mor-
tality. In addition, HCV has been associated with
several non-invasive manifestations that affect
quality of life and increase mortality from liver
disease. For people with compensated liver dis-
ease over the past twenty years, interferon-based
antiviral therapy has been a major treatment op-
tion. In recent years, this viral disease has gained
prominence in medicine in general. This impulse
of chronic HCV infection is due to the successful
history of antiviral treatment. Nowadays, the de-
velopment of simple-acting direct antiviral drugs
(DAAs) has completely replaced interferon-based
therapy (IFN). The Sustanable Viral Respond is
defined as the negative rate of HCV ribonucle-

ic acid (RNA) in the blood after completion of
treatment (12-24 weeks), which reaches approx-
imately 95% when using direct antiviral drugs
(DAA). These medicines are quite expensive and
their availability remains a matter of political and
economic efficiency for all patients. That is why
it is very important to understand the relation-
ship between hepatitis C and clinical outcomes.

Hepatitis C etiology, pathogenesis and treatment

Hepatitis C (HCV) is an infectious disease caused
by the hepatitis C virus (ribonucleic acid) virus.
It damages the liver and is present in both acute
and chronic forms and causes serious health
problems for the infected person. Chronic, pro-
longed course of the virus causes serious damage
to liver cells and impairs its function. The current
sibling condition poses a high risk of death from
cirrhosis of the liver and the development of liver
tumors. A total of 6 genotypes of hepatitis C are
known. Genotypes are divided into several sub-
types, in which the number of subtypes depends
on the genotype. The most common genotype in
the whole world is 1-3 genotypes,
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especially 1 genotype. 4-6 genotypes are most
common in the Middle East and Egypt. HCV
belongs to the genus Hepacivirus and the family
Flaviviridae. The virus is small, with a diameter
of 30-50 nm. The virus contains approximately
9,600 nucleotides of positively polarized RNA
single-stranded RNA and a membrane that con-
tains RNA coated with a lipid supercapsid. Struc-
tural and non-structural proteins are encoded in
the HCV genome. [4] According to existing stud-
ies, the HCV genotype and the natural course of
the disease, e.g. the severity of the disease, there
is no connection between Genotype is clinically
important in determining the potential response
to interferon therapy. Genotype 1 and genotype
4 are less sensitive to interferon treatment than
other genotypes (2,3,5 and 6) [5]. Infection with
one of the genotypes does not give immunity to
other genotypes. It is possible to be infected with
two strains simultaneously. In many cases, one
strain is shed after another. This discovery paves
the way for the replacement of non-drug-resis-
tant strains with others that are subject to treat-
ment. [6] Genotype 3 has also been the subject
of research. It has been reported that genotype 3
infection can lead to liver steatosis or the patho-
logical accumulation of lipids through direct viral
cytopathic effects on hepatocytes. [7-9] Over

the years, the picture of the distribution of HCV
genotypes in Georgia has changed. Recent studies
show that the proportion of the first genotype
has decreased (20% -41%) than in the 2000 sur-
vey (62%). [10]

According to WHO data, the highest prevalence
is observed in the eastern Mediterranean and
WHO in European countries, and according to
2015 data, it varies between 1.5% -2.3% among
countries. Depending on the country, the hepa-
titis C virus may be spread to specific groups of
the population. For example, 23% of injecting
drug users and 33% of deaths from hepatitis C
are infected. [1] Hepatitis C virus is transmitted
through blood. Most often transmitted Injection
drug users, syringe sharing practice, Institution-
alization of improperly sterilized medical instru-
ments and other. [11] [12]

In 2009, at the 19th International Conference
organized by the Asia-Pacific Liver Study Associ-
ation, it was stated that “chronic HCV infection
is the first and so far the only one of all other
chronic infections that has become curable” due
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to direct antiviral drugs. With the appearance
that showed the best results against hepatitis C.
The main goal of treatment is to prevent dis-
ease complications and transmission, which is
achieved by achieving a sustained viral response
(SRV) as a result of treatment.

Treatment for hepatitis C has gone through many
stages. [13] Prior to the introduction of direct
antiviral drugs, the simultaneous use of modified
interferon and ribavirin was considered to be

the most active, active drug in the fight against
hepatitis C. Interferon, in turn, was an antiviral,
anti-inflammatory drug, and ribavirin inhibited
the transcription process. [14] In the WHO 2018
Update Treatment Guidelines, it recommends
treatment with Direct Antivirals agents (DAA).
Direct antiviral treatment can cure a person with
HCV infection and its duration depends on the
presence (approximately 12 weeks to 24 weeks)
of cirrhosis.

Progression of fibrosis and evaluation by non-in-
vasive methods

Liver fibrosis is one of the most important indi-
cators of the progression of hepatitis C infection
and the severity of the disease. There are both
invasive and non-invasive methods of evaluating
it. The invasive method includes biopsy, through
which it is possible to accurately determine the
degree of fibrosis, which is directly related to the
risk of developing cirrhosis. In general, there are
4 stages of fibrosis, these are: minimal, insignifi-
cant, moderate and pronounced. [15] There are
several classifications for interpreting liver biopsy
results, with Ishak and Metavir being the most
widely used in practice.

Biopsy is a highly traumatic procedure for the pa-
tient and in recent years it has been replaced by
non-invasive methods that are less traumatic and
minimize further complications of manipulation.

Non-invasive methods:

1. Determination of serological markers of
fibrosis and programmatic processing of the ob-
tained indicators. Serological markers in turn are
divided into 2 groups:

A) Direct serological markers (extracellular
matrix proteins (ECM), hyaluronic acid, alpha-2
macroglobulin).
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B) Indirect serological markers (alanine
aminotransferase (ALT), aspartate aminotrans-
ferase (AST), ALT / AST index, platelet count,
prothrombin index and others.

2. Instrumental studies: Ultrasound, computed
tomography, magnetic resonance imaging, and
most recently the most popular and informative -
elastography, which assesses the severity of liver

failure, which determines the degree of liver
fibrosis. [16]

In general, chronic hepatitis C is characterized
by the development of slowly progressive liv-

er fibrosis. However, it is recognized that some
patients progress more rapidly. Some studies
have examined the factors that influence the
progression of fibrosis. [17] [18] These include
sex, duration of infection, infection> 40 years
later, prolonged and large amounts of alcohol
consumption, coinfenction, lack of a sustanable
viral response, and more. Subsequent studies
have shown that the development of fibrosis over
time is irregular and progresses rapidly in the
later stages. [19] Also, cross-studies have shown
that the age of the patient during infection has a
positive effect on the progression of fibrosis [18].
Of particular interest is the fact that progressive
inflammation is based on the study of nonlinear
indicators of fibrosis progression. According to
the results of one study, the rate of progression
of fibrosis was about 0.12 units per year, it was
higher in older people and in patients who had a
pronounced necroinflation in the initial biopsy.
[20]

In patients with chronic hepatitis C infection,
the appearance of non-invasive methods of
determining direct antiviral actings (DAA) and
fibrosis levels has dramatically reduced treatment
management. Direct antiviral actings (DAAs) are
characterized by a much higher level of Sus-
tained viral response (SVR) than interferon-based
therapy. The combination of non-invasive mea-
surement of fibrosis with high rates of Sustanable
viral response (SVR) has been replaced by hepa-
titis C infection management paradigm in the era
of direct antiviral actings (DAA).

There are studies that confirm that after reaching
a solid viral response, the risk of liver-related
complications such as liver failure and hepatocel-
lular carcinoma (HCC) is reduced. These studies
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are probably related to the regression of fibrosis
following the elimination of hepatitis C infection.
In addition, patients who had cirrhosis or pro-
gressive fibrosis prior to treatment are still at risk
of developing complications even after reaching
SRV. [21] [22] Other concomitant diseases such
as obesity, non-alcoholic steatosis, diabetes,
excessive alcohol consumption may also provoke
liver disease. [23-25] In the era of highly effec-
tive direct-acting antiviral medications, which
have been shown to be quite effective in treating,
identifying and monitoring patients who still
have a high risk of complications after a sustained
viral response (SVR) remains a critical problem.
In the management of hepatitis C infection, sev-
eral non-invasive methods of determining liver
fibrosis can be used. Studies have been conduct-
ed to predict the benefits of using non-invasive
methods and the risk of complications after a
sustanable viral response to assess liver regression
regression. [26]

Several noninvasive serological markers have
been developed to diagnose liver fibrosis, such
as the APRI test ([Ult (ul /1) / upper limit of the
AST norm (ul /1)] / platelet count (109 /1) * 100,
FIB-4 index (age) Years) * AST (ul /1) / platelet
count (109 /1) * VAlt (ul /1) and others.

The advent of liver stiffness measures has led
some scientists to develop methods to detect
complex non-invasive fibrosis. Technologies such
as vibration controlled transient elastography
(VCTE) and magnetic resonance imaging have
revolutionized clinical conditions in monitoring
people with liver disease.

Patients with progressive fibrosis and cirrhosis

of the liver are at the highest risk of developing
liver complications and hepatocellular carcinoma
after elimination of hepatitis C infection. A long-
term follow-up study found that the risk of de-
veloping hepatocellular carcinoma in people with
cirrhosis over 5 years was 22.6%, compared with
3.2% in patients without cirrhosis. Some stud-
ies claim that after a sustanable viral response,
the reversal of cirrhosis is due to the absence of
complications associated with the liver, although
regression of fibrosis after sustaind viral response
is variable. [27] It should also be noted that the
incidence of developing hepatocellular carcino-
ma is higher in patients with progressive fibrosis
than in patients with regression or stable rates
after reaching a sustanable viral response.
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By itself, regression of fibrosis is a slow process.
[22] Achieving a sustaind viral response is associ-
ated with a lower risk of developing liver-related
diseases such as liver failure, or the development
of hepatocellular carcinoma. However, patients
who have high rates of fibrosis and concomi-
tant diseases remain at high risk of developing
complications and require constant monitoring,
follow up after successful therapy. [28]

High rates of treatment with direct antiviral
drugs, along with the development of reliable
non-invasive methods for measuring fibrosis,
have allowed clinicians to prioritize therapy for
a large number of patients. The European Liver
Research Association recommends screening

for hepatocellular carcinoma in patients who
have achieved a strong viral response after suc-
cessful therapy and have a high rate of fibrosis
or cirrhosis. Based on the available evidence, a
patient management algorithm was developed
after successful HCV therapy. [26] According to
the algorithm, people with progressive fibrosis
or cirrhosis of the liver should be checked regu-
larly, in particular, an ultrasound examination of
the abdomen every 6 months, measurement of
non-invasive fibrosis every year and endoscopy
of the varicose veins once every 2-3 years.

Improving the rate of various liver-related diseas-
es after a sustaind viral response to direct antivi-
ral drugs in people with hepatitis C.

As the age of the infected population with
chronic hepatitis C increases and the duration

of infection increases, so does the need for liver
transplantation for advanced liver disease, in-
cluding hepatocellular carcinoma (HCC). [29] In-
terferon-based antiviral therapy was contraindi-
cated for patients on the liver transplantation list
during the interferon era. The recent emergence
of highly effective direct-action therapy (DAA)
revolutionized chronic hepatitis in the treatment
paradigm. The change in the paradigm has en-
abled successful treatment of patients with whom
treatment has not been successful before. The
researchers were able to investigate the potential
benefits of viral clearance, even in patients who
have clinical signs of progressive liver disease,
which would also allow them to assess changes
associated with portal hypertension. [30] [31]
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The study was conducted by Edoardo Gianni and
his colleagues. Its goal was to assess liver stiffness,
temporary elastography, changes in biochemical
and clinical parameters indicating liver dys-
function and portal hypertension, progressive
compensated chronic hepatitis in individuals
with cochlear implants, antiviral therapy, and
liver disease. Then for 1 year they were under
constant surveillance. According to the results of
the study, at the end, the liver stiffness rate was
significantly reduced from 15.2 kPa to 9.3 kPa.
The absolute rate of liver stiffness decreased in
45 patients (86.6%). At least one level change
with the METAVIR score system was more pro-
nounced in patients with stage F3 (76.0%) than
with F4 (44.4%). One study in Europe, based on
a list of patients awaiting liver transplantation
who had successfully undergone DAA therapy,
showed that about one-third and one-fifth of
patients, after 60 weeks of observation, could

be inactivated or dropped off the list. A study

in the United States found that the prevalence

of decompensated liver disease in the DAA era
was reduced by 30%. [32] [33] Another study
conducted in patients with advanced cirrhosis

of the liver and portal hypertension showed that
receiving a strong viral response in the treatment
of direct antiviral drugs determined a significant
decrease in hepatic venous pressure gradient,
which reduces the development of liver disease
and improves prognosis in the future. [34] [35]
[36]

A solid viral response is considered to have a
long-term status. According to a study by Forman
et al., Conducted in 187 patients who achieved a
strong viral response using interferon, interferon,
and ribavirin medication therapy. [37] None of
the patients had relapse, with an average dura-
tion of 29 months. Various studies have shown
that in patients who received a strong viral
response before transplantation, none of the pa-
tients had a recurrence of hepatitis during long-
term evaluation after transplantation.

Patients with chronic hepatitis C and co-infec-
tions, such as human immunodeficiency virus
(HIV), have a higher risk of developing liver
disease progression, cirrhosis, and hepatocellular
carcinoma. One retrospective study found that
out of 73 patients, where 32% had co-infection
with HIV, 43% received a strong viral response,
while in patients with monoinfection (HCV
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alone), the rate was 46%. [38] Numerous studies
have shown that SVR has a positive effect on
liver-related mortality, regardless of the stage

of liver fibrosis. A meta-analysis conducted by
Singal and co-authors quantified the rate of de-
compensated cirrhosis, hepatocellular carcinoma,
and liver-associated mortality in patients with a
solid viral response and those with whom this re-
sponse was not achieved. [39] Another important
outcome of HCV treatment is the development of
HCC, and many studies have examined the im-
pact of HCV and SVR therapy on HCC incident.
In different years, studies in different countries
have shown that the risk of developing hepato-
cellular carcinoma decreases significantly after
years of solid viral response during observation.
[40] [41] According to one study, the cumulative
developmental effects of hepatocellular carcino-
ma in patients with cirrhosis were 15%, 24.2%,
39.4%, 5.10, and 15 years after the onset of a
solid viral response, respectively, and the Fibrosis
stage from FO to F3, the rate of development of
hepatocellular carcinoma was 1.00%, 1.68% and
1.68%, after 5.10 and 15 years after reaching a
solid viral response. [42]

Conclusion:

Analysis of literary sources has determined the
urgency and scale of the problem. Long-term ef-
fect of solid viral response (SRV) has been shown
in people with hepatitis C. It will be much easier
to predict and avoid the various complications
associated with the liver even with the use of a
new generation of direct antiviral drugs.
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