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Introduction

Introduction:

HBYV infection is a common global public health problem which affects over
400 million people worldwide. It does not only lead to a wide spectrum of liver
disease ranging from acute hepatitis (including fulminant hepatic failure) to chronic
hepatitis, but also the main reason of fatal complications including decompensated
cirrhosis and CHB-related HCC that cause up to one million HBV carriers dying
of HBV associated liver disease annually. (Zhang et al., 2011)

HBV is the prototype member of the family Hepadnaviridae, with a compact
genome of approximately 3.2 kb arranged in a circular, partially double-stranded
DNA molecule. Hepatitis B virus exists in ten different genotypes (A-j) and its
prevalence differs with geography and ethnicity. Genotype D has a worldwide
distribution but predominates in the Mediterranean area. (Cho et al., 2011)

The natural progression of the chronic HBV in individual patients varies
according to the pace at which they go through the four phases of CHB infection,
namely immune tolerant, immune clearance, inactive and reactivation phases.
This is largely determined by the HBV genotype and host immune characteristics.
(Leungn, 2011)

In the natural course of chronic HBV infection, the loss of HBeAg expression
and the appearance of antibodies directed against it (Anti-HBe) are usually
accompanied by cessation of viral replication leading to inactive carrier state.
Hepatitis B early antigen (HBeAg) is produced from expression of precore gene.
Certain mutations in the precore gene will abolish HBeAg production. Hepatitis
B virus (HBV) carrying such mutated gene is called precore mutant.
(Chook et al., 2011)

This mutation results in an inability of the hepatitis B virus to produce HBeAg,
even though the virus is actively reproducing. This means that even though no
HBeAg is detected in the blood of people with the mutation, the hepatitis B virus
is still active in these persons and they can infect others. Most hepatitis B virus
persons at early stage are carrying precore wild-type (not mutant) virus. As time
goes by, our body immune system fight back on the precore wild-type virus, and
the precore mutant is selected out during the battle. (Chook et al., 2011)

The frequent genomic mutation that leads to HBeAg negativity is the mutation
of the nucleotide (NT) 1896 from G to A (G-A). This mutation converts codon
28 of the precore sequence to a termination codon (TGGTTAG) and thus prevents
HBeAg from being expressed. Analysis of nucleotide 1858 showed presence of
thymine in the patients with genotypes C and D. This nucleotide was closely
related to the presence of precore mutants. Pre-core variants are more common
among patients with genotype D. (Alfaresi et al., 2010)

-3-



Introduction

ALT and HBV DNA levels are significantly lower in e-antigen negative
patients than in e-antigen positive patients. However, spontaneous recovery is
rarer, long-term prognosis is poorer, and histological lesions are more severe in
HBeAg-negative patients than in HBeAg-positive patients. Necrotic inflammatory
activity is almost identical in both HBeAg-negative and positive patients. However,
fibrotic activity is higher in e-antigen negative patients than in e-antigen positive
patients. The estimated annual incidence of cirrhosis is 2%-6% in HBeAg positive
CHB patients and 8%-10% in HBeAg negative CHB patients. The higher incidence
of cirrhosis in HBeAg-negative patients is related to age and fibrosis stage,
suggesting that HBeAg-negative chronic hepatitis can progress to cirrhosis and
HCC in the natural history of HBV infection rather than de novo infection with
HBV variants that do not produce HBeAg. (Shi and shi, 2009)

Eradication of hepatitis B virus (HBV) is not a realistic goal of hepatitis B
treatment. But the goal is the permanent suppression of viral replication to reduce
the long-term complications of CHB as the development of cirrhosis, liver failure,
and hepatocellular carcinoma. Most of the current treatment guidelines for CHB
suggest that treatment is indicated in patients with HBV-DNA greater than 20,000
IU/ML for HBeAg-positive CHB and when HBV-DNA is greater than 2,000
IU/ML for HBeAg-negative CHB, together with evidence of active inflammation
as reflected by elevated serum ALT or liver histology in the absence of other
causes for liver disease. (Chotiyaputta and Lok, 2010)

Seven medications have been approved for the treatment of CHB: interferon,
pegylated interferon (Peg-IFN), lamivudine, Telbivudine, Adefovir, Tenofovir
and Entecavir. Tenofovir is the most effective oral antiviral agentfor HBeAg-
negative patients. Tenofovir and entecavir are the most potent oral antiviral agents
for HBeAg-positive patients. (Yuen and Lai, 2011)

Long-term nucleoside analogue treatments are required to maintain the
persistent suppression of HBV replication with the potential risk of drug resistance.
(Yuan and Lee, 2011)




Aim of the study

Aim of the study:

The aim of this study is to review the literature for the current and the latest
update as regards to the natural history, epidemiology, diagnosis and treatment
of pre-core mutant hepatitis B.




