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Steatosis in Patients with Chronic
HCV Infection

The mechanism by which HCV causes chronic,
progressive liver damage are not exactly known. The lack of
correlation between intrahepatic HCV RNA level and
necroinflammation in chronic hepatitis C suggests that the
HCV-associated liver damage is mostly immunomediated
(Negro et al., 1999).

Nonetheless, some histopathologic features,such as
liver steatosis, are suggestive of a cytopathic effect of the
virus (Goodman et al., 1995).

Even when the most common causes of steatosis are
excluded, fatty metamorphosis is present in about 30% of
chronic HCV patients, a finding that is diagnostically relevant.
The association between HCV genotype 3 and steatosis was
reported firstly in 1997 by Mihm et al.,, (1997). This
association raised the possibility of a direct effect of specific
viral sequences on the pathogenesis of lipid accumulation
(Mihm et al., 1997).

Previous work has elucited some aspects of the
relationship between HCV and steatosis; HCV-infected
patients with steatosis are more likely to have risk factors for
disease progression (Czaja et al., 1998). This association was
subsequently confirmed by several studies (Adinolfi et al.,
2001 and Serfaty et al., 2001).
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The role of liver biopsy in diagnosis_of steatosis and
chronic HCV:

Liver biopsy remains the best diagnostic tool for
confirming nonalcoholic steatosis, as well as, the most
sensitive and specific means of providing important prognostic
information (Angulo et al.,1999).

Although ultrasonography, computed tomographic scan,
and magnetic resonance imaging can demonstrate hepatic fat
accumulation, they can not grade the amount of steatosis or the
associated necroinflammation or fibrosis (Clark et al., 2002
and Sanyal et al., 2002).

Also, liver biopsy plays a central role in the evaluation of
chronic liver diseases, including HCV infection of the liver
(NIH, 1997).

From 1997, a National Institute of Health (NIH)
Consensus Development conference panel suggested that liver
biopsy must be done prior to the beginning of treatment of
HCV infection (NIH,1997).

Liver biopsy provides a unique source of information on
fibrosis and assessment of histology and the presence of
steatosis in HCV patients (Walsh et al., 2004).

Liver biopsy is also useful to determine the effect of
medical treatment, given the poor correlation between
histological damage and the results of liver function tests or
Imaging studies (Angulo et al.,1999).

Mechanism of Development of Hepatic Fibrosis in Patients
with HCV Infection and Steatosis:

Steatosis of any cause can be associated with the

development of inflammatory changes and fibrosis of
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hepatocytes in the setting of oxidative stress (Day and James
1998).

Sources of oxidative stress include mitochondrial
dysfunction induced by drugs or viruses and an increase in
intrahepatic iron concentration. These factors may result in the
formation of reactive oxygen species, which may initiate lipid
peroxidation which is associated with stellate cell activation
and synthesis of collagen type 1,which is the major collagen in
hepatic fibrosis (Lee et al., 1995).

Hourigan et al. (1999) hypothesized that in HCV
infection and steatosis, there is an increase lipid peroxidation,
which in turn increases stellate cell activation and collagen
synthesis which cause fibrosis.

Thus, chronic hepatitis C patients with a high grade of
steatosis may represent a group at risk for more rapid
progression to cirrhosis. In addition, a greater degree of
periportal necrosis is observed in patients with higher steatosis
and fibrosis scores. So steatosis, by promoting greater hepatic
necrosis, may lead to fibrosis (Czaja et al., 1998).

Czaja et al.. (1998) found higher amounts of IgG and
more frequent autoantibodies in patients without steatosis, and
suggested that the presence or absence of steatosis may reflect
different pathogenic pathways, in which the presence of
steatosis produce cytopathic-predominant processes while
absence of steatosis may reflect immune-predominant
processes (Czaja et al., 1998).

It has been suggested that steatosis acts by stimulating
the free radical production associated with expression of the
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HCV core protein, amplifying the cytopathic effect of HCV
(Negro, 2002).

Patients with liver steatosis and chronic HCV do not
exhibit the classical features of steatohepatitis with ballooning
degeneration or Mallory hyaline. However, many of the
patients have zone 3 perisinusoidal fibrosis with a chicken-
wire appearance, similar to that seen in steatohepatitis . The
fatty liver appears to be more vulnerable to cellular injury
from reactive oxygen species and inflammatory cytokines due
to disturbance in hepatic energy hemostasis. The addition of
new insults on a background of increased oxidative stress may
result in marked ATP depletion and further hepatocyte
necrosis. These findings may help to explain the increased
susceptibility of a steatotic liver to other forms of liver injury
which occurs in viral hepatitis (Day and James, 1998).

So, in chronic HCV infection, steatosis is an important
cofactor in accelerating the development of hepatic fibrosis
and in increasing necroinflammatory activity of hepatocytes
(Hourigan et al., 1999).

In addition to a role of steatosis in accelerating of
hepatic fibrosis in chronic HCV patients, steatosis may
adversely affect the response of hepatocytes to antiviral
therapy (Poynard et al., 2003).

Prevalence of steatosis in HCV patients:

Steatosis is seen in 30-70 % of liver biopsies from
patients with chronic hepatitis C (Adinolfi et al., 2001) more
frequently than is seen in other causes of chronic hepatitis
(Rubbia-Brandt et al., 2001). In a high proportion of these
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