
CHAPTER I11 

PART I: CpG-ISLAND METHYLATION PROFILING IN 

LIVER FLUKE RELATED CHOLANGIOCARCINOMA 

1. Introduction 

Cholangiocarcinoma (CCA), a malignancy originating ffom the biliary 

epithelium or cholangiocyte, has been considered as a rare disease which accounts for 

10-25% of primary liver cancers (including hepatocellular carcinoma, CCA and other) 

worldwide [103]. However, since the incidence and mortality rates for intrahepatic 

CCA (ICC) have markedly increased worldwide [2-31, there has been growing interest 

in this cancer type. Of particular importance is that CCA represents a major public 

health problem in Thailand where CCA is prevalent in the endemic area of liver fluke 

infection, especially in the Northeast region. Here, CCA accounts for the highest 

incidence of this cancer worldwide with truncated age-standardized incidence of ages 

>35 years up to 3 17.6 per 100,000 population [4]. The prognosis of CCA is generally 

poor with less than 5% of patients surviving > 5 years and has not significantly 

improved over the past three decades [167]. This can partly be attributed to the fact 

that CCA is notoriously difficult to diagnose and often presents at a late clinical stage. 

Biomarkers which allow earlier detection of CCA could potentially impact on patient 

survival by allowing earlier treatment. Although surgical resection can be potentially 

curative, only a few patients are suitable for surgery due to spread of the disease when 

late presenting and limited effective non-surgical therapies [5-61. 

Epidemiological and experimental evidences implicate the carcinogenic liver 

fluke as a major risk factor of CCA [g-10, 1041. No stronger relation between a 

human neoplasm and parasitic infection occurs than that between CCA and infection 

with the liver fluke, Opisthorchis viverrini [104]. It is possible that chronic 

inflammation driven by the liver fluke infection makes epithelia1 cells of the biliary 

tract more susceptible to carcinogens. However, the exact molecular events involved 

in cholangiocarcinogenesis are not well understood. Like other tumor types, CCA is a 

result of a multistep process in which genetic and epigenetic aberrations of regulatory 






































































