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 reports an association between a variant of a gene regulating bile acid levels, ABCB11 1331T>C, and progression to cirrhosis in patients with HCV, but not in fatty liver patients.

They correlate this genetic variant with increased serum bile acid levels, as marker of cholestasis. These findings have important implications for researchers working to dissect the molecular mechanisms underlying liver fibrogenesis and disease progression.

Implications for clinical hepatologists are less immediate.

Hepatitis C virus (HCV) infection is often asymptomatic, but once established, chronic infection can progress to scarring of the liver (that is fibrosis) and, generally after many years, to advanced scarring (that is cirrhosis) [START_REF] Poynard | Viral hepatitis C[END_REF]. HCV is indeed the major cause of chronic liver disease worldwide. Some patients with cirrhosis further progress to develop liver failure, liver cancer or complications of portal hypertension, including ascites, hepatic encephalopathy or life-threatening esophageal and gastric varices. HCV represent a substantial public health problem both in the industrialized as in the developing countries, with estimated 170 million people worldwide infected and 800.000 HCV-related deaths per year [START_REF] Lavanchy | The global burden of hepatitis C[END_REF]. Although hepatitis C is not due to genetics but rather to direct virus transmission, many groups are trying to identify genetic factors influencing its susceptibility, rate of progression, response to anti-viral treatment, and other disease features [START_REF] Nattermann | Host genetic factors and treatment of hepatitis C[END_REF][START_REF] Rotimi | Ancestry and disease in the age of genomic medicine[END_REF].

A number of factors are known to influence the rate of HCV disease progression including age, gender (males progress more rapidly than females), alcohol consumption, HIV coinfection, and presence of fatty liver [START_REF] Poynard | Viral hepatitis C[END_REF]. However, since prognosis of chronic liver diseases largely depend on the amount and progression of liver fibrosis, it is mandatory to elucidate the role of factors associated with hepatic fibrogenesis [START_REF] Garcia-Tsao | Now there are many (stages) where before there was one: In search of a pathophysiological classification of cirrhosis[END_REF]. Activation of hepatic stellate cells and of portal myofibroblasts is the key event in hepatic fibrogenesis. These cells play an important role not only in the production, but also in the degradation of the matrix. A fundamental role in fibrogenesis have also a plethora of inflammatory and immuno-related cytokines and chemokines such as platelet-derived growth factor, transforming growth factor beta and tumor necrosis factor alfa [START_REF] Garcia-Tsao | Now there are many (stages) where before there was one: In search of a pathophysiological classification of cirrhosis[END_REF]. It is to note that hepatocellular accumulation of bile acids contributes to activate hepatic pro-fibrogenic cells, possibly inducing local inflammation [START_REF] Ramm | Fibrogenesis in pediatric cholestatic liver disease: role of taurocholate and hepatocyte-derived monocyte chemotaxis protein-1 in hepatic stellate cell recruitment[END_REF].

Since several genes are known to determine bile acid levels [START_REF] Strautnieks | Cielecka-Clinical Science Immediate Publication[END_REF][START_REF] Van Mil | Functional variants of the central bile acid sensor FXR identified in intrahepatic cholestasis of pregnancy[END_REF], and bile acids are known to induce hepatic inflammation that in turn activates hepatic cells involved in fibrogenesis [START_REF] Ramm | Fibrogenesis in pediatric cholestatic liver disease: role of taurocholate and hepatocyte-derived monocyte chemotaxis protein-1 in hepatic stellate cell recruitment[END_REF], it is well possible that genetic variants of genes regulating bile acid levels may influence liver disease progression. In this issue of the Clinical Science, Iwata and colleagues [START_REF] Iwata | A common polymorphism in the ABCB11 gene is associated with advanced fibrosis in hepatitis C but not in non-alcoholic fatty liver disease[END_REF] report that a common variant of a gene regulating bile acid levels, ABCB11 1331T>C, is associated with progression to cirrhosis in patients with HCV, other than determining increased serum bile acid levels. They also report that this genotype is not associated with the fibrosis status in patients with non-alcoholic fatty liver disease (NAFLD).

According to the fibrogenic activities of bile acids [START_REF] Ramm | Fibrogenesis in pediatric cholestatic liver disease: role of taurocholate and hepatocyte-derived monocyte chemotaxis protein-1 in hepatic stellate cell recruitment[END_REF], the current study has mainly demonstrated that severity of cholestasis (serum bile acids levels) is an independent factor influencing fibrosis progression in HCV patients. In addition, it provides for the first time evidence that cholestasis is associated with specific genetic variants also in patients with hepatitis C (at least in a subset of them), other than in patients with intrahepatic cholestasis of pregnancy and drug-induced cholestasis. However, the current attempt to provide "functional data" by measuring the levels of serum bile acids in this classical candidategene association study is laudable but inadequate. Total serum bile acids is an inaccurate measure of cholestatsis, largely influence by stage of liver disease and not closely corresponding to total biliary bile acids levels [10]. In the future, it will be important to understand whether ABCB11 1331T>C variant is also associated with increased biliary bile For example, it is to note that ursodeoxycholic acid, a bile acid widely used in the treatment of many chronic cholestatic diseases with both short-term as long-term beneficial effects, cause a marked increased on total serum bile acid levels [10].

The reason why the "cholestatic" ABCB11 1331T>C variant influences the fibrosis progression in patients with chronic hepatitis C and not in patients with a non-viral chronic liver disease such as NAFLD still remains a key open question. A growing number of data are suggesting distinctive pathogenic features of fibrosis at different stages of liver disease and from different etiologies [START_REF] Garcia-Tsao | Now there are many (stages) where before there was one: In search of a pathophysiological classification of cirrhosis[END_REF]. It is possible that different levels of intra-hepatic bile acids or different bile acid compositions may have a role, but clearly further studies are needed to clarify the molecular mechanisms at the base of hepatic fibrogenesis thus to identify population at risk for progression. These studies will allow also to identify potential target for therapy, by means of diminishing progression to cirrhosis and avoid the appearance of complications.

The data reported by Iwata and colleagues [START_REF] Iwata | A common polymorphism in the ABCB11 gene is associated with advanced fibrosis in hepatitis C but not in non-alcoholic fatty liver disease[END_REF] have strong implications for researchers working to characterize the molecular mechanisms that contribute to liver disease progression, and more widely, for understanding mechanisms of fibrogenesis. On the contrary, although the high expectations on this topic in the clinical arena, less immediate are the implications for clinical hepatologists, who still need to wait to modify their clinical practice. A c c e p t e d M a n u s c r i p t Licenced copy. Copying is not permitted, except with prior permission and as allowed by law.
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