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INTRODUCTION

In 1970s hepatitis A virus (HAV) and

hepatitis B virus (HBV) were identified.
However there remained quite a number of
cases of viral hepatitis which were not due
to hepatitis A, B, cytomegalo or Ebstien-
Barr viruses and the term non-A non-B
hepatitis was used to describe such cases.
The disorder accounted for 75-90% of
transfusion induced hepatitis but it also
included enterically transmitted, sporadic,
endemic and community acquired disease.’
In 1989, by using molecular biological
techniques, the 20-years search for the
baffling agent responsible for this disease
culminated in the identification of the
hepatitis C virus (HCV).2 HCV is a member
of the flaviviridae family, which includes
yellow fever and Dengue viruses.? It has a
positive, single stranded RNA genome
which encodes a nucleocapsid protein (C),
one or two envelope (E1 or E2) proteins and
four or five nonstructural (NS) proteins.?
Nucleotide sequence variation and cloning
of RNA has confirmed the heterogeneity of
HCV* leading to its classification into
genotypes. The variability of HCV is such
as to suggest a two-tier classification into
“types” and “subtypes”.>® The known types
are numbered from 1 and the subtypes a,
b, and ¢ in order of discovery. The current
system of nomenclature includes 6 major

genetic types and upto 40 different recog-
nized subtypes.® Types la, 1b, 2a, 2b and
3 a are common in western Europe and
USA. Type 1b, 2 and 2b in China and Japan,
type 3 in Thailand, Singapore, Bangladesh
and India, type 4 in Middle East and centra
Africa and type 5 in South Africa.’

EPIDEMIOLOGY

Although the exact incidence in un-
known, it has been estimated that HCV
affects at least 200 million people’ with an

. overall prevalence ranging from 0.5% to

8.0% in blood donors worldwide and is
more prevalent than HIV or HBV in Europe
and Japan.! HCV infection is particularly
worrisome since it carries 70 to 80% chance
of chronicity’ and 20 to 50% risk of
developing significant liver injury or cirrho-
sis.!”” This is in marked contrast to acute
HAV infection which does produce liver
cirrhosis and not an HBV infection which
results in chronic hepatitis in <5% of the
cases. HCV infection is usually and indolent
and progressive disease leading to cirrhosis
within 20 years in 20% of the cases'' and
hepato-cellular carcinoma within 30 years
time in 10% of the cirrhotics.*"

RISK FACTORS

Since the risk of transfusion-associated
HCV infection has been greatly reduced by
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screening, most HCV infections are commu-
nity acquired and are prevalent among
adolescents and young adults. However
there is no evidence that HCV can be
transmitted by feaco-oral route analogous to
hepatitis A." Because most of the times the
course of the illness is subclinical, the
natural history of the community acquired
infection remains obscured'* and that is why
40 to 50%"'>1% of infected patients have
none of the following identifiable risk
factors:

A. Blood transfusion:'” Before screening
of the blood donors was not compul-
sory, 1991 when HCV bloed and blood
products transfusion was responsible for
75% to 90% of transfusion induced
hepatitis."'* Screening of the donors led
to a marked reduction in the incidence
of HCV infection from blood transfu-
sion or administration of blood products
from | in 200" to | in 103,000 units
transfused.?

B. Injectable drug abuse:'* Smoking is the
main way of consuming cannabis and
heroine but addiction and the injudi-
cious and unnecessary use of injections
by quacks and doctors without taking
necessary precautions may tantamount
to the same grave consequences.

C. Needle stick exposure: Accidental prick
to health care workers from injected
needle anti HCV positive patients
caries a risk of transmission from 3%
to 10%.%'

D. Sexual transmission: Transmission
through monogamous sexual relation-
ship is low with a life time risk of 10%'*
is proportional to the duration of the
marriage® but it and may be as high as
32%.%*?* Sexual transinission may be
more important in prostitutes, individu-
als with promiscuous sexual activity
and possibly in HCV partners coinfected
with HIV or other sexually transmitted
disease."

E. Vertical transmission: It is an uncom-
mon mode of transmission with a risk
of 0 to 13% from HCYV infected (HIV
negative) mothers® but it is directly
proportional to the mother’s titre of
HCV RNA™ and to the degree of liver
damage.”

F. Use of Intravenous Immune Globulin
(IVIG): Several outbreaks of non-A
non-B hepatitis associated with IVIG
administration have been reported™®
which on retrospective analysis proved
to be HCV infections. HCV RNA may
be present even in preparations which
have been produced from second-
generation anti-HCV-screened plasma
and therefore viral inactivation and
removal steps are needed to ensure the
safety of IVIG products.®

G. Ear piercing, tattooing®. have also been
associated with HCV infection.

H. Low  socioeconomic status, over-
crowding, history of imprisonment
and living in a drug using environment
all increase the risk of HCV infec-
tion.‘).ll_’al

COURSE OF THE ILLNESS*

HCV RNA can be detected within I-
2 weeks of intravenous inoculation with
infected blood followed by symptomatic
acute hepatitis within 5-10 weeks in only
20% of the cases. Seroconversion usually
occurs after 11-12 weeks but may not be
demonstrable for upto one year. Therefore
a negative antibody test does not rule out
acute hepatitis C virus infection. Only 30%
of the patients achieve rapid biochemical
resolution with gradual disappearance of
antibodies to the virus (mean time to
disappearance is 5 years). Unfortunately 50-
70% become long term carriers’ with
persistent viraemia in about 95% of these
despite the antibody response and a risk of
significant liver injury leading to cirrhosis
in 20-50% of the cases.'



DIAGNOSTIC TEST FOR HCV AND
EVALUATION OF HCV-POSITIVE
PATIENT

Hepatitis C virus infection is difficult
to recognize because it has a mild or
subclinical course, clinical signs are often
absent and the transition from the acute to
the chronic stage is silent.’** Moreover even
serum markers for liver disease (e.g ALT)
may be normal in- healthy people whose
serum contains antibodies to hepatitis C
virus. Besides, the serum enzyme levels may
fluctuate widely and may even be consis-
tently normal in the face of histologically
proven Chronic hepatitis and cirrhosis.*
Therefore the provisional diagnosis relies on
assays for specific antibodies to hepatitis
C.* These assays detect the presence of
antibodies to the viral antigens present on
the solid phase of an enzyme-linked
immunosorbent assay (ELISA). Initially
only one antigen (C100-3) was used to
detect the antibody (ELISA-I). This test
proved to be of immense value in identify-
ing patients exposed to the virus and in
screening for potentially contaminated
blood.*” However it had several limitations
e.g, it might remain negative until one year
after acute infection; there were false
positive results, especially in patients with
hypergammaglobulinemia and autoimmune
chronic active hepatitis; and false negative
results in some patients with proven HCV
on polymerase chain reaction (PCR).* To
increase the sensitivity and specificity,
second-generation antibody test (ELISA-ID)
was introduced which included three recom-
binant antigens, C100-3, C33c and dC22.%
But still there were significant false positive
results™™* and most importantly there was
failure to assess the extent of viral
replication and disease activity.* Therefore
ELISA positive sera are further tested in
confirmatory recombinant-immunoblot-as-
says (RIBA) which show the reactivity of
the test serum with each different HCV
antigens blotted onto different strips.> True
positive sera react with two or more antigen
bands while ELISA-positive sera reacting

with a single band are termed indeterminate
and by using this technique it has been
ascertained that only 20 to 33% of ELISA-
positive sera are true positive and quite a
significant number are indeterminate.”® To
increase the sensitivity of ELISA test even
further NSS protein is also being added in
third generation tests.* In instances where
serologic testing does not lead to a secure
diagnosis of hepatitis C infection it may be
necessary to actually measure circulating
HCV RNA by PCR.* However even PCR
may not be perfect as it may be false
positive -as well due to nonspecific ampli-
fication or amplification of contaminating
DNA. The most frequent source of contami-
nation is aerosolized droplets of previously
amplified DNA released into the environ-
ment when post-PCR reaction vials are
opened.”® Another method of detecting
HCV RNA is Branched-DNA (bDNA)
technology which can be applied directly
to the samples, does not depend on
amplification of target (making it easy to
perform and is not subject to sample
contamination) and is highly reproducible
and sensitive 4

Having discussed all this, it will be
prudent to enunciate at this point that there
are no clinical or laboratory markers,
including ALT, which are reliabie predictives
of liver damage in PCR-positive patients
which makes liver biopsy an essential part
of the management of such patients.*’
However liver biopsies of PCR-negative
donors are almost always normal, while
converse is true of PCR-positive donors.

- Therefore, if one is trying to avoid liver

biopsy in an anti-HCV-positive patient who
is under consideration for interferon treat-
ment, it is advisable to go for PCR to detect
HCV RNA. However liver biopsy is usetul
for assessing and staging the disease and
ruling out other causes of liver damage such
as autoimmune liver disease, Wilson’s
disease alcohol or iron overioad and
therefore may clinicians prefer liver biopsy
to demonstrate the extent of liver disease
before initiating the treatment."



MANAGEMENT

Treatment of chronic HCV infection is
challenging, prolonged, expensive and most
of all the results of the treatment are not
very encouraging. Under this setting diag-
nosing HCV infection in a person, healthy
enough to be considered for blood donation,
is a dilemma both for the patient and the
doctor. However, as chronic HCV infection
is a common cause of liver cirrhosis and
hepatocellular carcinoma worldwide’ and as
several studies have confirmed the efficacy
of interferon alfa**4*> alone or in combina-
tion with Ribavarine®'*? all seropositive
patients for HCV should be considered for
the treatment after having done their PCR
(for HCV RNA) and ideally a liver biopsy.
Especially suitable candidates for interferon
treatment are those who have elevated levels
of ALT and chronic active hepatitis on liver
histology.® Interferon is the only drug
approved for HCV infection in a dose of 3
million units three times a week for 24
weeks (in USA) to 48 weeks (in Europe).>
The initial trials were conducted before
HCV RNA was isolated and quantitated and
the response rate was defined as normaliza-
tion of serum ALT. The results of the initial
trial showed that 50% respond, 25%
partially respond while 25% do not respond
at all. However relapse occurred in 51% of
the responders within 6 months of stopping
the treatment® resulting in an overall cure
rate of 20-25% only.!% Patients who do not
normalize their ALT within 12 weeks of
starting the treatment are unlikely to have
sustained response and their treatment may
be stopped before completion of the
course.” Besides, serum HCV RNA may
still be positive in upto 40% of the patients
with sustained ALT normalization after
interferon therapy and late relapse may
occur.*%7 Therefore virologic end points are
also important in defining the response. Loss
of HCV RNA from serum during therapy
and its continued absence after therapy is
associated with long term improvement.’
However, response rate falls to only 10-15%

to a 6 month and 25-30% to a 12-18 months
course of interferon treatment if the loss of
HCV RNA is included in the definition of
a response.” Moreover, an undetectable
HCV RNA at the end of treatment does not
preclude relapse.’® Despite all these short-
comings it should be stressed that eradica-
tion of circulating HCV RNA is the goal
of the therapy and that instead of a 6 months
course, a 12-18 months course should be
considered in all patients.® The treatment of
chronic HCV infection should be considered
successful in patients who have normal
serum ALT levels and are negative for HCV
RNA a year after discontinuing interferon
treatment with histologically improved dis-
ease activity and perhaps a normal serum
level of procollagen Il peptide. Success-
fully treated patents should be followed by
obtaining serial serum ALT levels over 12-
18 months period after cessation of therapy."
No studies of hepatitis C have included the
critical end points of improved survival and
prevention of cirrhosis.

TABLE -1

PREDICTORS OF LONG TERM
RESPONSE TO INTERFERON ALFA
TREATMENT

—_—

Age <45 years.
Female sex.
Body weight <70 Kg.

Shorter duration of illness.

nooR W

Patients without cirrhosis or minimal hepatic
fibrosis.

6. Low level of viremia (<350,000 HCV RNA
eq/ml).

7. Infection with genotype 2 or 3.

8. Total interferon dose of >600 million units.
PREDICTORS OF NON-RESPONSE

1. Body weight >70 Kg.

2. Presence of cirrhosis on liver biopsy.

3. Infection with genotype 1b.



Nevertheless, the nagging questions still
remain. Is interferon alfa effective in
inducing permanent remissions? Does the-
rapy change the natural history of chronic
viral hepatitis? and Does it improve
survival?*

Unfortunately, responsiveness to
alfa interferon remains somewhat unpre-
dictable. However, meticulous analysis
of several pretreatment parameters has
revealed several factors predicting favo-
rable response to interferon treatment!>33%
Table-1.

Interferon is given subcutaneously at
bedtime with 500 mg of Paracetamol one
hour before its administration to minimize
the flu-like symptoms like myalgia, fever
and chills. Its long term side effects include
psychological adverse effects like anxiety,
irritability, marked mood swings and depres-
sion to the extent of suicidal tendencies.**¢!
There may be leuco and thrombocytopenia
necessitating a temporary reduction in the
dose of interferon, alopecia and reversible
autoantibody reactions in the form of hyper
or hypothyroidism, vasculitis and lupus like
syndrome.

Various treatment strategies have been
tried to help initial nonresponders and partial
responders like increasing the dose of
interferon to 5-10 million units 3 times a
week with very little benefits® or combining
it with another viral agent like Ribavarin
with modest success.” 5 Increased interferon
responsiveness by reducing the iron content
of the liver by repeated phlebotomies®
needs confirmatory trials, similarly the role
of maintenance interferon therapy to prevent
relapse awaits the results of ongoing
treatment trials. Finally, liver transplantation
is the only answer in a stable cirrhotic
patient. However viraemia is present in
almost all patients within the first few
months after transplantation, leading to
significant liver injury in about 50% of the
patients.®

PREVENTION OF HCV INFECTION

Fraught with all these grave conse-
quences, with its natural Ristory still
remaining enigmatic and especially with no
active or passive immunization yet on the
cards, it becomes of paramount importance
to take utmost precautions to avoid exposure
to this dangerous organism. Screening of the
blood donors was the first step in this
direction which definitely resulted in the fall
of blood and its products transfusion
associated HCV infection. To further reduce
the risk of transmitting the infection the
transfusion of autologous bloody (by col-
lecting patients own blood before elective
surgery), along with intraoperative
hemodilution and perioperative blood sal-
vage is the safest method for the patients.®
One should still keep in mind this advice
from 21 years ago: “Blood transfusion is
like marriage; it should not be entered upon
lightly, unadvisedly or wantonly, or more
often than is absolutely necessary”.®® HCV
is present in low titres in blood; approxi-
mately 10-100 virus particles/ml virus
particles/ml.** Therefore compared to HBV,
HCV is less transmissible at a single
exposure in medical personals after needle
stick accidents."” However one must not get
complacent in avoiding these accidents
which may still cause infection in 3-10% of
the cases.’ Patient to patient transmission
has been reported in patients admitted in
hospitals.®*% Treatment that involves fre-
quent parenteral procedures, tissues trans-
fers, and often immunosuppression as well,
provides numerous opportunities for patient-
to-patient transmission of blood borne
viruses. Whenever health care workers fail
to comply with recommendations about
hand washing which is generally considered
the single most important procedure for
preventing nosocomial infections™ patient to
patient transmissions are likely to occur.
Environmental and instrumental contamina-
tion may heighten this risk as well.” Here
lies the importance of isolating patents with
HCV infection and that they should be



examined in the last during ward rounds
immediately followed by hand washing to
prevent inadvertent spread to others and to
ourselves. Having discussed all this, the
importance of curbing the quackery and
injudicious use of injectable and “drips” in
our medical practice cannot be under-
estimated. The best .strategy in this regard
would be a well publicized and widespread
public health education program by the
medical personals and by the government on
the electronic media against this “injectable
drug abuse” and its hazards in spreading
blood-borne viral disease like HCV, HBV
and HIV. The role of HCV in causing
human sufferings is frightening as the list
of diseases possibly caused by HCV is
increasing. Apart from hepatitis, it may be
a pathogenic factor in diseases like
Cryoglobulinemia, Autoimmune thyroiditis,
Glomerulonephritis, Lymphocytic siaload-
enitis and sporadic porphyria cutanea tarda.”

PROSPECTS FOR A HEPATITIS C
VACCINE

Seven years after the discovery of HCV,
a vaccine against the virus still seems a long
way off. Patients who have HCV infection
are already positive for antibodies against a
variety of viral proteins including nucleo-
capsid, nonstructural proteins and even the
surface glycoproteins of the virion and
whether this positivity against viral proteins
will protect the individual from future
challenge is still not known especially when
studies have shown that repeated acute
infections: may occur in one individual.”
Secondly the amino terminus of the surface
glycoprotein (gp70) is highly variable and
therefore variants may emerge following
changes in this region that may escape
neutralization by the antibody.* Thirdly
without an efficient and reliable cell-culture
system for HCV, an inactivated, whole virus
vaccine is not yet possible. The most
straightforward approach would be to
develop a vaccine based on HCV proteins
expressed by recombinant DNA technology

and a hepatitis C vaccine that protects
against chronic infection might be better
than no vaccine, even if a mild and anicteric
acute infection ensues in the event of the
exposure. Finally, until a vaccine is avail-
able that is not only safe and effective but
also cheap enough for widespread applica-
tion, precautions for preventing parenteral
spread are likelx to be the only way of

. limiting transmission of HCV.
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