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HVR 2 containing amino acids sequence 390- 410
and 474-480, respectively. Mutations occur in the
HVRI1 during the course of infection.! Individuals
are usually infected with multiple genotypes and
subtypes at the same time. This genetic diversity
and the virus mutations contribute greatly to the
mability of the host to mount effective immune
response coupled with the propensity of the virus
to evade immune response, thereby causing chronic
infection. Although HCV is hepatotrophic, it does
replicate in the spleen, the pancreas, adrenal glands,
lymph nodes and thyroid tissues.>¢

Clinical features

Acute HCV infection in children is rarely observed
except in very special circumstances such as
transfusion associated epidemics, while fulminant
hepatic failure from HCV infection is also rare.
Those who develop chronic infection may take as
long as eight years or more, before the manifestations
become obvious.®” Differences in the chronicity rates
of infection in different paediatric cohort groups are
determined by several factors including definition
of clearance of HCV, duration of follow-up,
population or size of the patients studied, mode of
acquisition, age at acquisition and co-morbid factors.
Manifestations of persistent infection with HCV
include chronic active hepatitis, cirrhosis and
hepatocellular ~ carcinoma.” Extrahepatic
manifestations include kerato-conjunctivitis secca,
glomerulonephritis and autoimmune phenomena
such as autoimmune arthritis and serum sickness-
like illness.*5%? Spontaneous remission of HCV in
children defined as normalization of serum alanine
aminotransferase lasting more than one year,
disappearance of HCV RNA in the blood and
decreased serum titre of anti-HCV core antigen, do
occur. However, intrahepaticHCVRIN A assessment
which is necessary to confirm complete remission is
not available in many places.'®

In general, hepatic manifestations of HCV
infection include elevated alanine aminotransferase
and jaundice in about 25 percent of cases. Vague
symptoms such as abdominal pain and fatigue also
occur in the older child.

Modes of acquisition

Perinatally acquired HCV transmission is claimed to
be the major route of HCV maternal-infant
transmission. In this group, the liver disease may be
mild or aggressive resulting in end-stage liver disease.”
Infants born to mothers infected with HCV may
become HHCV-RINA positive while others remain
negatve.'*? In the case of transfusion-associated
HCV infection, the underlying pre-transfusion

pathological states play a crucial role in deter mining
the outcome. Cancers, thalassaemia, sickle cell
anaemia, and immunodeficiency have adverse effects
on patients with HCV infection.” Hepatitis C viral
infections in transfused patients with malignancies
and immunodeficiency states (both primary and
secondary) are associated with higher percentage of
chronic infections and worse clinical outcome
compared with the usually milder outcome associated
with HCV infections in otherwise healthy
children.”* Poly transfused thalassaemic patients
may have more severe hepatic injury and less
response to therapy, as a result of secondary
haemochromatosis.*

The modes of transmission of HCV in the general
population include occupational exposure such as
needle prick among health workers, percutaneous
exposure in other settings associated with
commercial barbering, tattooing, ear piercing, sharing
of toothbrush, traditional scarifications and
circumcisions by traditional surgeons.*” Other
modes include diagnostic and therapeutic procedures
like endoscopy; venepuncture, urinary catheterization
and blood transfusions. Commercial sex workers
and homosexuals are at higher risk of infection with
HCV and of co-infection with HBV and HIV.

Transmission and risk factors

Before 1992, blood transfusion was considered to
be the sole mode of transmission of HCV. However,
when blood screening for HBV, HCV, and HIV
became available, the rate of new HCV infection
declined by more than 50 percent, lowering the risk
of HCV seroconversion to 1.54 percent in the USA.
By 1999, transfusion related HCV infection was
reduced to zero.?

Intrafamilial transmission has been reported in
Egypt? among children, where infected parents have
been implicated. The Egyptian study showed that
children whose parents had ant-HCV were at greater
risk for HCV infection than those children whose
parents did not. The association was higher with
mothers than with fathers and when both parents
had HCV RINA. Sequencing the viral isolates from
some of the families with parents and children who
had HCVRNA showed the viruses to be genetically
identical > Mother-infant vertical transmission rates
range from O to 36 percent with the highest rates
occurring in mothers who are co-infected with HIV.
Factors influencing mother—infant transmission
include the presence or absence of HCV RNA, viral
load, HIV co-infection in the mother, mode of
delivery (vaginal vs caesarian section), bottle vs breast
feeding, and HCV subtypes.”® Vertical transmission
has not so far been reported in infants of mothers
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who are HCV RNA negative,” but babies born to
asymptomatic mothers who are HCVRNA positive
and develop infection are frequently associated with
high maternal viral load greater than 5.0x 10°. The
rate of HCV infection in babies of HCV infected
mothers has been reported to be higher in those
delivered vaginally than by caesarian section.! This
is yet to be corroborated in larger studies.

The role of breast feeding in the transmission of

HCYV is still debatable. Kumar in United Arab
Emirates reported that both anti-HCV antibodyand
HCV RNA were detected in colostrums albeit at
significantly lower levels (P <0.0001). However,
symptomatic mothers with anti-HCV titres of the
order of 1:45,000 to 1:90,000 and HCV RNA
estimate between 2.5 and 4.5 x 107, infected their
offsprings who developed symptoms at the age of
three months. In this group, hepatitis C genotype
3awas concordant within each pair. All the infants
were delivered by caesarian section at term, breastfed
and the mothers had no apparent nipple trauma. The
authors concluded that breastfeeding among HCV
asymptomatic mothers was safe but symptomatic
mothers with high viral load should avoid
breastfeeding their babies. This recommendation
need to be substantiated particularly where the
possibility of estimating the viral load is not possible.

At the moment, there is no satisfactory diagnostic
tool for perinatal infection with HCV. Mary studies
theorized about optimal time for determining
infection status of infants."*"” Both anti-HCV and
HCVRNA have proved unreliable markers of HCV
infection in the perinatal period up to the age of
two years. Anti-HCV which are detectable in
neonates, decreases from four months to 18 months
and HCV RNA positivity occurs at birth in some
babies and disappears at six months and vice versa.”
All the same, detection of HCV viraemia at birth in
those infants who develop chronic HCV disease 1s
highly suggestive of intrauterine infection.”

Hepatitis C virus subtypes 1a and 3a have been
reported with high frequency among Iralian pregnant
mothers with HIV co-infection,* accounting for up
to 30 percent of vertical transmission. Six main HCV
genotypes have been identified to date and these are
important because of their significance in relation
to geographical occurrence, severity, and response
to treatment. Both current and past maternal
intravenous drug abuse are also considered risk
factors for paediatric infections with HCV.

Pathology

Immunopathogenesis

Acute HCV infection is rare largely because it 1s
clinically inapparent and therefore goes

unrecognized. Farci etal ¥ followed a group of 12
patients with acute infection and observed that those
who cleared the acute infections had vigorous T cell
response to the HCV that later resulted in the
formation of quasispecies. The development of viral
quasispecies correlated well with the development
of chronicity and viral mutation.?*?! Failure to clear
the HCV led to chronic infection. The normal
immune response for viral clearance occurs through
the activation of natural killer cells, processing of
viral antigens by immature dentritic cells which on
maturity activate CD4* and natural killer T cells.
CD4+* cells nor mally produce cytokines which induce
cytotoxic T lymphocytes. Cytotoxic T lymphocytes
control the replication of the virus through lysis of
infected cells or through production of cytokines
which inhibit replications of the virus' ‘
How does the HCV escape all these processes and
result in persistent infection? This could be as a result
of insufficient quantity of the virus specificimmune
response or insufficient qualitative immune response
due to either low level of viral expression on the
surface of the host cells or incomplete activation of
the virus specific cytotoxic T lymphocytes.”!
Secondly; viral evasion of these immune responses
could occur through viral sequence variation or the
virus may directly interfere somehow with antigen
processing.?*? It has been observed that T
lymphocytes subpopulations in the liver and
peripheral circulation differ profoundly”*** The liver
contains unconventional lymphocytes that are not
found in the peripheral blood.* These include CD4-
and CD8$- double negative T cells, CD4* and CD8*
double positive T cells that have specific receptors
and furthermore, the liver may contain natural killer
cell marker CD56 and T cell marker CD3 all of which
have distinct functional characteristic ability to
recognize nonspecific antigens presented to them
by non-classical MHIC molecules.” The liver has a
high percentage of trulyresident lymphocytes. These
lymphocytes are distinct in their ability to express
genes such as recombinant activation genes 1 and 2

“otherwise expressed by immature thymocytes

undergoing gene rearrangement.”

The HCV circulate as populations of quasispecies
making immune escape possible. Some of the viral
variants act as antagonist for induction of T cells.
Heparitis C virus is able to control CD4+ T cells by
mutating its immnodominant epitomes that down
regulate antiviral T helper cells (Th1) response
thereby up regulating T helper 2 cytokines which
foster host tolerance to HCV, even though infection
with other pathogens produce protective antibodies
through this pathway™

Two kinds of autoantibodies associated with
autoimmune phenomenon in HCV infection are
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