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HEPATITIS C - THE VIRUS, CLINICAL FEATURES AND TREATMENT
The General Field
There are five main hepatitis viruses (HAV, HBV, HCV, HDV, and HEV) which replicate
predominantly in the liver. Additional viruses, such as the cytomegalo and Epstein Barr viruses
replicate to a minor degree in the liver. HAV and HEV are enterically transmitted - by ingestion of
infected food or water - and cause an acute infection followed by recovery. HBV and HCV are
parenterally transmitted - by introduction of infected material through the skin or mucosal surfaces and may cause acute or chronic infection. It is the chronic infections that put patients at risk of
hepatocellular carcinoma.
Hepatitis C virus (HCV).
Discovery of HCV by Chiron (an American Biotech Company)
Mike Houghton and colleagues, working at Chiron, reported the cloning of HCV in 1989, by
antibody probing of an expression library made from a reverse transcribed RNA extract of the serum
of an infected chimpanzee initially inoculated with a serum sample from a patient with post
transfusion hepatitis (PTH). The antibody source was a serum specimen from a subject who had
recovered from post-transfusion NANB hepatitis and assumed to have produced antibodies to
NANB agent.
The Virus and its replication
HCV is a flavivirus sharing some properties with other members of this family, including
dengue, yellow fever, and West Nile viruses. It is a single positive stranded RNA virus which
exhibits considerable genetic heterogeneity. This diversity exists at several levels. The greatest
differences are between the 6 major genotypes (1-6) with additional differences between the strains
found within a genotype. Even within an individual infected with a single inoculum the genetic
sequence of each virus particle is different and changes over time as the virus comes under various
selection pressures including the host's immune response and more recently exposure to potentially
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therapeutic drugs such as the protease and polymerase inhibitors. HCV exhibits greater genetic
diversity than most other viruses and this is a major contributor to the high rate of chronicity (6080% of those infected), the difficulty in producing a vaccine, and the rapidity of emergence of virus
strains that are resistant to the new protease, polymerase and NS5a inhibitors.
Figure 1: structure of the HCV particle.
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Figure 2: prevalence of HCV infection

HCV lnfection:170 million cases worldwide.
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Figure 3: geographic distribution of HCV genotypes:

Adapted f r o m Fang J. Clin Liver Dis. 1997;1:503.

The vims bears two highly variable envelope proteins in its lipid coat. These hypervariable
regions continually change under the selection pressure of the antibody response ie as virus
neutralising antibodies are made by the host's immune response, new variants are selected which
the antibodies initially do not neutralise. As the variant then becomes dominant a further antibody
population is produced and the strain is again neutralised. Thus there is a 'race' between the
capacity of the virus to undergo genetic and antigenic variation and the capacity of the host immune
response to generate the appropriate immune response. This is why there has been difficulty in
producing an effective prophylactic vaccine.
HCV Replication (see figure 4)
HCV gains entry to the liver by binding to lipid receptors on the liver cell surface. The virus is then
taken up into the liver cell where it sheds its envelope and nucleocapsid proteins so that the RNA of
the virus can be translated into the polyprotein from which the proteins of the virus are derived.
New virus particles are then assembled and released from the liver to circulate in the blood stream.

