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Carcinogenesis after SVR remains problematic. This study aimed to elucidate the liver pathology after
SVR and to improve the management of the increasing number of SVR-patients.

The patients with chronic hepatitis C who were treated by interferon (IFN)-based therapy and achieved
SVR were enrolled. Cumulative incidence rate of hepatocellular carcinoma (HCC) for 5- and 10-year after
SVR were 2.4% and 12.2%, respectively. Risks of HCC development after SVR by IFN based therapy was
older age, fibrosis, male and elevated AFP. In DAA therapy, serum AFP levels decrease even in patients
with prior HCC. However, recurrence occurred in thees patients despite low AFP. Therefore, decreased
AFP after SVR by DAA could not be a halmarlk of no risk of recurrences (Koike, Kurosaki, Hiramatu,
Hayasi).

We are successful in developing an SVR model by using an HCV-infected humanized liver TK-NOG
mouse. The remaining microstructural changes even after HCV elimination may have an impact on clinical
course and prognosis of chronic liver disease after achievement of SVR (Tubota).

Using comprehensive genome analyses by next-generation sequencing technique, we revealed that
various genetic alterations are latently accumulated in the liver with HCV-related cirrhosis, suggesting that
those genetic aberrations might contribute to the development of HCC in patients after eradication of HCV
(Marusawa). Using capillary electrophoresis with electrospray ionization time-of-flight mass spectrometry,
global analysis of metabolic products in sera of hepatitis C patients was carried out. Principal component
analysis of the metabolome data revealed distinct dynamic changes in metabolites from the pre-antiviral
treatment group and those from the SVR group. We also found that several metabolites in the serum are
differentially regulated according to treatment outcome (Suzuki). It has been postulated that residual
minimal inflammation is involved in hepato-carcinogenesis after the clearance of HCV. In this research
project, we aimed to clarify the immunological mechanisms of such residual liver inflammation in patients
who attained SVR. Cancer-associated fibroblasts secrete more IL-6, IL-8 and CCL2 than non-cancerous
fibroblasts, thereby inducing M2 microphage and enhancing invasiveness of surrounding hepatoma cells
(Kanto). In current study, we evaluated the involvement of host factors in the propagation of HCV in
nonhepatic cells. Current data suggest that HCV can persistently infect non-hepatic tissues (Fukuhara).

Structural abnormalities in organelles such as nuclear membrane disruption, cristae destruction in
swollen mitochondria, as well as vacuolation and membrane vesicle formation of the ER were identified in
hepatocytes of SVR-patients regardless of the time after achieving SVR (Aizaki, lizima). Abnormal
hepatocellular organelles in SVR-patients indicate a persistent disease state (post-SVR syndrome).



Long-term follow-up of patients is recommended after achieving SVR.
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It has been postulated that residual minimal inflammation is involved in hepato-carcinogenesis after
the clearance of HCV. In this research project, we aimed to clarify the immunological mechanisms of
such residual liver inflammation in patients who attained SVR. We demonstrated the following findings.

1. We established an ex vivo system that maintains fibroblasts directly separated from the resected
liver tissue. By using this system, we compared the functions of fibroblasts obtained from liver
cancer and that from non-cancerous tissue. Cancer-associated fibroblasts secrete more IL-6, IL-
8 and CCL2 than non-cancerous fibroblasts, thereby inducing M2 microphage and enhancing
invasiveness of surrounding hepatoma cells.

2.  We examined whether SNPs, reported as susceptible genes to DM, are involved or not in the
occurrence of liver cancer in non-B, non-C type 2 DM patients. In patients with HCC, the
frequency of PNPL3 G allele was higher than those without HCC. Furthermore, in patients with
PNPL3 G allele, JAZF1 G allele frequency in HCC patients was higher than those without HCC.
Therefore, PLPLA3 G and JAZF1 G alleles could be risk factors of liver cancer in non-viral type
2 diabetic patients.

3.  We examined the relationship between infiltrated macrophage and the stage of liver fibrosis in
patients with NAFLD/NASH. The number of CD68+ cells (macrophages) in the liver was
positively correlated with fibrosis stage, suggesting that macrophage could play some roles in
fibrogenesis of the liver.
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In patients with chronic hepatitis who were followed in the Department of Gastroenterology, The

University of Tokyo Hospital, 1) we performed a retrospective study to investigate the change in
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liver stiffness measured by FibroScan based on presence or absence of sustained virological
response (SVR), 2) we launched a prospective study to investigate liver stiffness change before
and after direct-acting antiviral therapy, and 3) we launched a multicenter cohort study to

investigate hepatocarcinogenesis after SVR.
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