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Hepatitis C
The isolation of the aetiological agents of hepatitis is of crucial importance in
the development of specific methods for its prevention and management. Thus,
the discovery of the 'Australia antigen' by Blumberg et al. in 1965 led to an
explosion of knowledge about the hepatitis viruses. Hepatitis B, A and Delta
(D) viruses were isolated and specific and sensitive markers for their diagnosis
were identified. It was, however, noted that in 50% to 70% of patients the
serological diagnostic markers for these viruses were absent. This group was
labelled as having non-A, non-B (NANB) hepatitis. Epidemiological and
clinical studies indicated that there were two distinct types of NANB hepatitis:
one associated with parenteral transmission especially through blood and
blood products (parenteral NANB) and the other due to the drinking of
infected water (enteric NANB). Further research led to the identification of
the hepatitis C virus! as being the causative agent of parenteral NANB and the
E virus of the enteric NANB disease. A small proportion of patients with
parenteral NANB still remain unclassified and are said to have non-A, non-B,
non-C or Hepatitis F.

Between 1970 and 1988, research on parenteral NANB hepatitis yielded
important information.' Though a virus had not been isolated.? it was known
that:

1. The chimpanzee was a suitable experimental animal because infected sera
obtained from patients with NANB hepatitis produced hepatitis in this
animal. Sera from infected animals also transmitted the virus and produced
hepatitis in healthy chimpanzees.

2. The hepatitis was mild with an insidious onset and a prolonged course.
Clinical and epidemiological data established the association of this virus
with chronic hepatitis, cirrhosis of the liver and hepatocellular carcinoma
(HCC).

3. Exclusion of blood donors who had elevated serum aminotransferase levels
and the hepatitis B virus (HBV) core antibody reduced the incidence of
post-transfusion parenteral NANB hepatitis.

In May 1988,3the genome was identified by the combined efforts of a team
of investigators from the Centers for Disease Control, Atlanta, Georgia, USA
and the Chiron Corporation, Emerville, California, USA and a serological
diagnostic test was developed.s-' The genetic material, both RNA and DNA,
from high titre NANB infectious plasma of chimpanzees was extracted. The
RNA was reverse transcribed with random primers to complementary DNA
(cDNA). This cDNA was cut by restriction enzymes to construct a cDNA
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library, inserting gene fragments into the bacteriophage GTI-II. These in turn
were expressed in Escherichia coli, providing amplification of cDNA clones. A
155-base pair cDNA clone elaborated a protein that reacted specifically with
antibodies from convalescent sera ..Subsequently, a recombinant virus-specific
363-aminoacid polypeptide, labelled C-I00-3 (a non-structural protein
representing 4% of the total viral protein) elaborated by subcloning was used
as an antigen. Convincing proof of the specificity of this antibody immunoassay
system was provided by the National Institutes of Health study of coded serum
samples. Over the last 4 years extensive research on the epidemiology, clinical
association, molecular biology, prevention and treatment of HCV has been
carried out. 4 HCV has been the main topic of presentations and discussions at
national, regional and international conferences.

Hepatitis C virus has been cloned but not yet visualized." It is an RNA virus
distantly related to the arthropod-borne flavi and pestiviruses. The HCV
genome comprises about 10000 nucleotides which yield the core, envelope and
non-structural portion of the viral antigen. Two genetic types of HCV have
been identified based on molecular evolutionary methods-an Asian type
(subtype A) and a European type (subtype B). Serodiagnostic tests for detec-
tion of HCV antibodies have been developed using antigens from the core and
non-structural regions of the viral genome.' The first generation enzyme-linked
immunosorbent assay (ELISA-I) test used C-100-3, a non-structural protein of
HCV, as the target antigen. The second generation test (ELISA-2) used mixed
antigens from the core and non-structural regions. This proved to be more
specific and sensitive. It has also been found that phytohaemagglutinin (PHA),
radioimmunoassay (RIA) and radioimmunobandassay (RIBA) are significantly
better than ELISA. The polymerase chain reaction for the detection of HCV-
RNA is being widely used as it is more sensitive though difficult to perform and
interpret. 6 There are active efforts to develop tests for the detection of an
HCV-IgM antibody and DNA probes to identify the polymerase chain reaction
products of HCV.

The presence of antibodies to the different target antigens have different pos-
sible interpretations. Antibodies to the antigen of the non-structural portion of
HCV may indicate viral replication, those to the envelope antigen suggest past
infection while those to the core antigen indicate the presence ofHCV infection
without ongoing replication. HCV-RNA positivity develops 1 to 2 weeks after
infection. Antibody to the non-structural (NS3) target antigen c33 usually
appears 11 to 20 weeks after infection (RIBA-2 kit) while the antibody to the
C-loo-3 target antigen, used in the ELISA-l kit, becomes positive 16 to
24 weeks after infection. The high cost of RIBA-2 and HCV-RNA tests (US
$20 to $25 per test in India) limits their wider use in clinical and epidemiological
studies.

This biotechnological approach to HCV has provided a new method for
studying all the aspects of hepatitis due to this aetiological agent." HCV anti-
body positivity in the healthy population from several countries of the world
has been reported to vary from 0.2% to 2%. (Preliminary studies from India have
shown a carrier rate of 1.2% .) Since different assay systems for antibody
detection have been used by different investigators, it may take some time to
ascertain the correct prevalence rates of HCV antibody in different countries.
Age seems to be an important determinant of the prevalence rate as the elderly
(>60 years) in Japan have a prevalence rate ten-fold higher than the general
population. HCV antibody positive healthy persons are potentially infective
carriers of the virus.

HCV infection is transmitted through blood transfusion, medical instruments,
tattooing, drug abuse and sexual intercourse. HCV is the cause of post-transfusion
hepatitis in 70% to 90% of cases. However, less than 5% of patients who have
acute NANB hepatitis have a history of blood transfusion. Intravenous drug
abuse seems to be a more important factor in the spread of HCV infection (a
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positive history is obtained in 35% of the patients with NANB hepatitis). Large
studies from Spain suggest that vertical transmission from HCV antibody posi-
tive mothers and accidental transmission through needlestick injury are very
rare. Close contact with a patient is a risk factor and this may be especially
important in India and other developing countries. In nearly 50% of patients
with hepatitis, the mode of infection remains unrevealed.

HCV is much less infectious than HBV and the disease it causes has an
insidious onset and a prolonged course. Patients have milder clinical manifesta-
tions but even after apparent recovery, more than 60% may develop chronic
liver disease=chronic hepatitis, cirrhosis of the liver and hepatocellular
carcinoma (HCC);5 Recent studies suggest that HCV does not cause fulminant
and subacute hepatitis." However, it is the most important cause of chronic
hepatitis in several countries of the world (Japan, Europe, USA) though this
may not be true for India and many other countries of the Third World where
other forms of hepatitis are widely prevalent. Only a small proportion of
patients with acute HCV hepatitis undergo spontaneous cure. It is clearly
established that acute HCV hepatitis leads to cirrhosis in 10 to 15 years and
HCC in 15 to 20 years. The HCV antibody positivity rate in chronic hepatitis
and cirrhosis of the liver is 15% to 90% and in HCC it is 15% to 75%. India has
a low positivity rate while Japan has the highest.

The pathology of the chronic liver disease due to HCV infection has a few
characteristic, though not unequivocal, diagnostic features." Lymphoid
aggregates have been demonstrated in the liver biopsies of more than 75% of
cases and this observation should stimulate serious efforts to search for HCV as
the aetiological agent. Immunohistochemistry with demonstration of HCV
antigen in the cytoplasm of hepatocytes is a sensitive and highly specific
diagnostic approach, although at present it remains only a research tool.

The chronic complications of HCV infection can be minimized by interferon
therapy." Better results are obtained if it is introduced early in the course of
the illness. However, there is some concern that interferon treatment has a
lower success rate in Asian patients than in others and the high cost of interferon
also restricts its use in developing countries.

The molecular biology of HCV makes it difficult to develop a preventive
vaccine. Recent studies have shown that the incidence of post-transfusion HCV
infection can be reduced (from 12% to 5%) by rejecting those donors in whom
the surrogate markers are positive. If HCV antibody positive donors are also
excluded, the incidence of post-transfusion HCV infection can be brought
down to 2.5%.

HCV infection is a serious public health _problem because of the prevalence
of carriers in the community, its high transmission rate and the low rates of
spontaneous remission. The acute infection is followed by chronic hepatitis,
cirrhosis and HCC. Despite advances in serodiagnostic tests, their application
has been limited by their high cost. Similarly, though therapy with interferon is
successful in nearly 50% of patients, it, too, is very expensive. Till the cost of
diagnosis and treatment comes down, a very large proportion of the world
population will be deprived of the benefits of the recent advances related to
HCV hepatitis. We, in the developing countries, have been able to make very
limited use of the results of research on HBV infection over the last three
decades. It seems that in India the experience with the research on HCV will be
similar.
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