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BACKGROUND: Few comprehensive reviews on the pa-
thogenesis of hepatitis C virus (HCV ) -related liver diseases
have been presented to the present. This article was to re-
view the pathogenesis and treatment of HCV-related liver
diseases.

DATA SOURCES: Data presented here are mostly taken
from Japanese studies.

RESULTS: HCV infection is characterized by persistent in-
flammation of the liver and frequent development of hepa-
tocellular carcinoma (HCC) in most cases. These charac-
teristic evidences could be explained by immunological al-
terations and oxidative stress in the hepatocyte caused by
HCV infection. Interferon (IFN) treatment is carried out,
at present, not only for the elimination of infected HCV for
the treatment of chronic liver diseases, but also for both the
prevention of HCC and the treatment of advanced HCC
with chemotherapy. The treatment for oxidative stress is al-
so important for non-responders to IFN.

CONCLUSION: It is important to understand the pathoge-
nesis of HCV-related liver diseases for a successful treat-
ment.

( Hepatobiliary Pancreat Dis Int 2004 ; 3. 17-20)
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Introduction

t present, it is estimated that there are over 100
million hepatitis C virus (HCV) carriers in the
world and most carriers (70%) in Japan are pa-
tients with chronic liver diseases. Thus, HCV-related
liver diseases are one of the most important liver injuries
worldwide. The pathogenesis of HCV-related liver di-
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sease is still obscure. Two characteristic clinical evidences
for HCV infection have been recognized in recent years.
First, once HCV infection occurs, most patients become
virus carriers even in adult cases and most of them deve-
lop to have chronic liver diseases. Second, once chronic
liver diseases develop, few patients are naturally cured
and the majority of them develop cirrhosis and finally
hepatocellular carcinoma ( HCC), which takes approxi-
mately 25 to 30 years after HCV infection. Most patients
with HCV-related liver diseases may die of HCC.
Therefore, the goal of treatments for HCV-related liver
diseases is not only to cure chronic liver diseases, but al-
so to prevent the development of HCC.

Pathogenesis of HCV-related liver diseases

The mechanisms of HCV-related chronic liver diseases,
by which chronic inflammation persists and most chronic
liver diseases finally develop to HCC with a very high
frequency, are not well understood. In the pathogenesis
of HCV-related liver diseases, the most important fact is
that HCV infection occurs not only in hepatocytes but
also in lymphoid cells such as dentritic cells.l'+2! Hence
immunological alterations result in insufficiency of HCV
specific T cells and natural killer (NK) cell activities.'?]
Such alterations after HCV infection cause persistent
HCV infection and insufficient activity of the immuno-
logical tumor surveillance system, resulting in a high fre-
quency of HCC development.

Recent attention has been paid to the oxidative
stress induced by HCV | especially core protein, on the
pathogenesis of hepatocyte injuries.“’5 } The mechanisms
of the oxidative stress have not yet been elucidated.
Some reports suggested it be due to mitochondrial chan-
ges induced by HCV core protein.[*] In fact, characteri-
stic changes in these organelles have been observed elec-
tron microscopically in hepatocytes. ®J It is well known
that oxidative stress induces inflammatory changes and
thus persistent inflammation in HCV-related liver disea-
ses. In addition, possible carcinogenesis in HCV-related
liver diseases is caused by oxidative nuclear DNA damage
due to oxidative stress, which results in important signal
changes. Recent studies!”-®) have shown that NF-kB,
STAT3, and other signal factors are remarkably activated
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Fig. 2. Pathogenesis & treatment of HCV-related liver injuries.

by HCV core protein. These activations are probably
due to oxidative stress in hepatocytes together with an
insufficiency of immunological tumor surveillance in-
duced by depressed function of dendritic cells, which is
important for the high frequency of HCC development
in HCV-related liver diseases ( Fig. 1).

Treatment of HCV-related liver diseases

Elimination of HCV from the infected body is the most
important factor for the treatment of HCV-related liver
discases. At present, interferon (IFN) treatment for this
purpose has been carried out with some success. How-
ever, 60% to 70% of HCV-related Japanese patients
with genotype 1b and a high titer of viral load are poor
responders to IFN and less than 2% to 8% of these pa-
tients respond to IFN treatment of 6 months. However,
recent clinical trials have shown that about 40% of these
patients respond to IFN (or Peg IFN) plus ribavirin
combination therapy of 1 year duration ( not published).
IFN therapy has been improved recently; but a consider-
able number of HCV-related patients are still left as non-
responders to 1FN.

For these non-responders to IFN, oxidative stress is
one of the most important targets for the treatment of
HCV-related liver diseases. Antioxidants such as vitamin
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E are reported to be effective. 1) Ursodeoxicholic acid
and grycyrrihizin (strong minophagen C) have been
given to non-responders to IFN in Japan with some
effect. Recently these agents have been found to have
[10.11] 1¢ has been reported that obe-
sity is one of the important clinical factors of progression
to the advanced stage.“ﬂ Fatty liver and non-alcoholic
steatohepatitis (NASH) are often seen with obesity and
these hepatic alterations seen in patients with obesity are
associated with oxidative stress in the hepatocyte.[13 I Thus
obesity in patients with HCV-related liver diseases is a
worsening factor. Indeed, a decreased level of serum
ALT has been observed in obese HCV-related patients
with weight reduction.!'*) Diabetes is one of the com-
mon complications in patients with HCV-related liver
injuries. [>! We have found that insulin-resistance in
hepatocytes caused by HCV core protein is an important
factor in the development of diabetes in patients with
HCV-related liver diseases./'®) Iron-overload in the
hepatocyte is a common complication in patients with
HCV-related liver diseases.l'7) Because oxidative stress it
induces, phlebotomy is an important choice of treatment
for cases of suspected iron-overload. The mechanism by
which iron-overload occurs in patients with HCV-relat-
ed liver diseases has not yet been elucidated. But one re-
port suggested that iron deposit in patients with alcoholic
liver injuries be due to up-regulated transferrin receptor
expression on the surface of hepatocytes. ['®] A similar
mechanism could be considered in patients with HCV-
related liver diseases. In alcohol liver injuries the main
pathogenesis is oxidative stress and alcohol consumption
increases oxidative stress in patients with HCV-related
liver diseases. ') Hence the prognosis of alcoholics with
HCV-related liver diseases is poor. Indeed, a higher in-
cidence of HCC is observed in the HCV +alcohol group
compared with the HCV alone group.[2! Abstinence,
is important for patients with HCV-related
liver diseases. Pathogenesis and treatment of HCV-relat-
ed liver diseases are shown in Fig. 2.

antioxidative effects.

therefore,

Prevention of HCV-related HCC

It has been well documented that few patients who re-
sponded to IEN developed HCC.[?'] Thus, the primary
goal for the prevention of HCC is to eliminate the virus
from the infected body by IFN therapy. However, ad-
ministration of IFN for 6 months has been shown to pre-
vent HCC development even in non-responders to
IFN.[2) Though not clear enough the exact mechanisms
of this prevention, enhanced NK activity induced by
IFN and anti-tumor effect of IFN on small HCC lesions
not found by imaging considered. IFN therapy has also
been carried out to prevent the second primary HCC le-
sions after the initial curative treatment for the first pri-
mary HCC. Fewer patients had recurrent lesions and
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their survival is significantly better after treatment with
IFN.[2:24] IEN treatment itself is meaningful even in
non-responders to IFN. At present, combined chemo-
therapy and IFN has been shown to be effective for the
treatment of far-advanced HCC. %! In vitro study of
IFN on HCC cell lines revealed that most of HCC cells
have receptors for IFN and that IFN has anti-tumor
effects.1?) These clinical evidences and basic studies in-
dicate that IFN is an important agent for the treatment of
HCV-related liver diseases.

Conclusion

HCV-related liver diseases have increased in number
worldwide, and it is important to understand their patho-
genesis for a successful treatment.
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carcinoma with tumor thrombi in the major portal branches.

Life is not so short but that there is always time enough for courtesy.

—— Ralph Waldo Emerson
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