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            Abstract
HCV persistently infects the majority of patients exposed to it and can cause irreversible fibrosis, leading to the onerous clinical sequelae of cirrhosis. In this Review, we discuss the direct effects of HCV on hepatocytes and the role of the immune system in liver damage. HCV, like many viruses, has developed methods by which to subvert host innate and adaptive immune responses to infection. HCV proteins seem to modulate apoptosis and steatosis, ultimately leading to hepatic stellate cell activation, fibrosis and hepatocellular carcinoma. In addition, HCV manipulates the immune system, disrupting both innate and adaptive immunity to establish persistent infection. The immune system initially attempts to eradicate the virus, but, in the setting of chronic infection, probably promotes hepatocyte damage and fibrosis through direct cellular toxicity and the release of inflammatory cytokines. Multiple types of cytotoxic lymphocytes, comprising the unique immune hepatic microenvironment, are likely to be important in the pathogenesis of HCV-induced liver damage. The net liver damage from HCV infection depends on the balance between the host's antiviral mechanisms and the virus' ability to subvert them.


Key Points

                	
                  Liver damage in patients with a chronic HCV infection results from the direct effects of HCV proteins on hepatocytes and stellate cells, as well as the host immune response to the virus

                
	
                  HCV proteins can cause steatosis, activate stellate cells leading to fibrosis, inhibit the intracellular hepatocyte interferon response to infection, and modulate apoptosis leading to hepatocellular carcinoma; these effects seem to be overlapping and interrelated

                
	
                  Cytotoxic lymphocytes have an essential role in the host immune response to HCV as well as liver damageâ€”cytotoxic T lymphocytes directly damage infected hepatocytes by apoptosis and probably indirectly damage the liver by cytokine secretion, and natural killer cells can stimulate cytotoxic-T-lymphocyte killing but might have antifibrotic and protective effects

                
	
                  The ultimate outcome in patients infected with HCV depends on the balance between host mechanisms of viral clearance and the virus's ability to persist, and the equilibrium between normal wound healing and fibrosis
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                    Figure 1: Interactions among HCV proteins, the apoptosis pathway and the RIG-Iâ€“MAVS pathway in hepatocytes.[image: ]


Figure 2: Altered wound repair and telomere shortening lead to hepatic stellate cell activation and fibrosis.[image: ]


Figure 3: HCV proteins can trigger inflammation, steatosis and fibrogenesis, and regulate apoptosis.[image: ]


Figure 4: HCV-specific CD8+ T-cell responses to acute infection.[image: ]


Figure 5: Natural killer cell involvement in HCV-related liver injury.[image: ]


Figure 6: Hepatic Î³Î´ T cells in HCV infection.[image: ]


Figure 7: Competing forces determine liver injury in hepatitis C infection.[image: ]
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