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Abstract

The mechanism by which the hepatitis C virus (HCV) causes chronic, progressive liver damage is unknown. Factors other than the
virus itself have been implicated. The role of liver steatosis has been recently studied. Hepatic steatosis is a common histological finding
occurring in more 50% of patients with chronic hepatitis C. Both host and viral factors have been demonstrated to play an important role in its
development. In those patients infected with genotype 1, steatosis appears to be due to the co-existence of Non-Alchoholic SteatoHepatitis
(NASH) with HCV and associated with an increased body mass index (BMI). Some recent observations suggest that steatosis may be of
viral origin and related to genotype 3. This fact raises the possibility of a direct effect of specific viral sequences on the pathogenesis of
lipid accumulation. Furthermore, hepatic steatosis attributed to genotype 3 correlates directly with serum and intrahepatic titters of HCV
RNA. The resolution of steatosis after successful antiviral therapy as well as steatosis being a sign of recurrent HCV infection in patients
with genotype 3 add convincing evidence that steatosis is viral related. The pathogenic mechanism induced by genotype 3 is speculative.
A correlation between steatosis, intrahepatic HCV RNA and core protein expression suggest a direct effect. Further support is provided by
the finding that HCV core protein induces steatosis in transgenic mice. Another possibility relates to interaction with hepatic triglyceride
turnover. In conclusion, for patients infected with genotype 1, BMI has a role in the pathogenesis of steatosis while in those infected with
genotype 3, steatosis may be due to a virus-specific cytopathic effect. Regardless of etiology, the contribution of both to liver fibrosis
progression seems accepted.
© 2003 Elsevier B.V. All rights reserved.
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The mechanisms by which hepatitis C virus (HCV) obesity, drugs, dyslipemia, alcohol, diabetes type 2 and even
causes chronic and progressive liver disease are not wellNon-Alcoholic SteatoHepatitis (NASH). However, when
known. Only about 30% of patients infected with HCV these causes are carefully excluded, a significant number
for 20-30 years will progress to cirrhosiNiéderau et al., of patients with chronic hepatitis C still have fatty liver
1998, suggesting that factors other than the virus acceleratesuggesting a virus-specific cytopathic effect.
the hepatotoxicity and fibrogenic capacity of the HCV. Age  Previous work has elucidated some aspects of the rela-
at infection Ramalho et al., 20Q0gender Poynard et al.,  tionship between HCV and steatosis. HCV infected patients
1997, hepatic iron contentHaque et al., 1996 and HCV with steatosis are more likely to have risk factors for NASH,
genotype &ilini et al., 1995; Mangia et al., 199@re all im- particularly higher body mass index (BMI) and elevated
plicated as co-factors in the development of cirrhosis. The cholesterol Czaja et al., 1998 In many patients, particu-
lack of correlation between intrahepatic HCV RNA level larly those infected with viral genotype 1, steatosis appears
and microinflammation in chronic hepatitis C suggests that to be due to the co-existence of NASH with HCV infection.
the HCV—associated liver damage is mostly immunome- In these patients, the steatosis is associated with both subsi-
diated (Negro et al., 1999 Another contributing factor is  nusoidal fibrosis and increased BMZIpuston et al., 2001
alcohol intake Qstapowicz et al., 1998The contribution of Hourigan et al. (19993howed a relationship between BMI,
steatosis to hepatitic fibrosis has only recently been studied.steatosis and fibrosis in 148 patients, suggesting a role of

Hepatic steatosis is a common histopathologic feature steatosis in the progression of hepatitis C. This association
demonstrable in patients with chronic hepatitisG6dman may have important prognostic and therapeutic implications.
and Ishak, 1995; Fischer et al., 199&he main causes of Several lines of evidence indicate that the association
liver steatosis may be related to concomitant infections, between HCV and steatosis is not spurious. The association

with the genotype 3Nlihm et al., 1997 was subsequently
confirmed Rubbia-Brandt et al., 2000 Subsequently,
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between steatosis and BMI in genotype 1 and with the we formulate the hypothesis that in chronic HCV infection,

level of HCV RNA in genotype 3 in 221 patients. The data steatosis is an important cofactor in accelerating the devel-
obtained from patients with known duration of infection opment of liver fibrosis and that both host (visceral obesity)
confirm that steatosis grade 3-4 was associated with higherand viral factors (genotype 3 and/or genotype 2) play a role

rate of fibrosis progression. in the pathogenesis of steatosis in chronic hepatitis C.
The prevalence of steatosis among HCV genotypes varies In conclusion, steatosis of the liver is a frequent occur-
significantly. Our results Serejo et al., 2001from 106 rence in chronic HCV infection and the pathogenesis may

consecutive patients with chronic HCV, in which obesity, be metabolic or even directly HCV related. Whatever the
alcohol intake, dyslipemia, and diabetes were excluded, etiology its contribution to liver disease progression seems
compared those with and without steatosis has demonstrate@ccepted.

a significantly higher prevalence of steatosis with genotypes

3 and 2 infection as compared to genotype 1 (80.1% and

88.9% versus 37%P = 0.0001). In addition, the results of
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