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Abstract

Hepatitis C is nowadays mainly acquired in childhood through
vertical transmission, while transfusion or surgery related conta-
mination is no more significant. The risk of maternal transmission
is related to presence and amount of maternal HCV RNA at the
time of delivery. Infection rate is higher in children form HIV pos-
itive mothers, and higher if they are themselves co-infected with
HIV. Breast milk feeding is not a risk factor, and there is so far no
argument to propose cesarean delivery to HCV positive mothers.
Treatment with interferon alone is poorly efficient, although pedi-
atric studies remain scarce. Combination treatment using
Ribavirin plus interferon, or Ribavirin + pegylated interferon
yield a higher success in eradicating viral infection in adults. These
treatments can be considered for children in selected cases. (Acta
gastroenterol. belg., 2002, 65, 95-98).

Epidemiology

Hepatitis C virus (HCV) infection is relatively infre-
quent in childhood, even in endemic areas, due to the
lower exposure of children to efficient routes of trans-
mission such as transfusions, drug abuse and other per-
cutaneous routes (1). For this reason some aspects of
infection and associated liver disease, such as the natur-
al history and the efficacy of therapy, are largely unde-
fined. In fact most attention in recent years has been
devoted to the epidemiological aspects of infection, with
particular respect to vertical transmission, which has
become the main route of hepatitis C acquisition in chil-
dren. Post-transfusion or post-surgery contamination has
been nearly abolished since the systematic screening of
blood products from 1990 (2,3).

Large series of mother infant pairs have been now
analysed to establish the rate and predictors of transmis-
sion. Resti et al. (4) found that the transmission rate
from 403 infected mothers without HIV co-infection to
their offspring was 3%, including 5% of viremic and
none of HCV RNA negative mothers. Other studies
reported rates of maternal to infant transmission ranging
from 3 to 12% (5-7). Transmission occurs exclusively in
infants born to HCV RNA positive mothers. Hence, no
risk of transmission is foreseen if the mother is tested
negative for HCV RNA 

Maternal Viral load

Maternal virus load is thought to influence the rate of
vertical transmission. While serum transaminases in the
mother tend to decrease during pregnancy, HCV RNA

levels were shown to increase late in pregnancy and
return to baseline levels one year after delivery in
women with chronic hepatitis C (8).

Several studies have linked the rate of transmission to
the level of viral load, with an infection rate of 27% in
mothers with a viral load > 2.5 106 RNA copies/ml. (9,
10). In these mothers, presence of anti NS4 antibodies
may possibly protect against transmission. 

HIV co-infection

High viral load may be one of the factors influencing
the higher rate of transmission in children born to HIV
mothers. The higher rate of transmission from mothers
who are HCV and HIV co-infected is confirmed by sev-
eral studies (7,11,12). The rate of infection is on average
three times higher (40%) in HIV coinfected children as
compared to babies infected with HCV alone (7.5%).
The significance of HIV and HCV co-transmission
remains unexplained (6,11,12).

Breast feeding

The risk of transmission is unrelated to breast feed-
ing, nor to duration of breast feeding. The safety of
breast feeding from asymptomatic mothers with HCV
infection has been reported in various other studies,
showing no increased rate of infection amongst breast
fed infants as compared to artificially fed infants (4,5,
13).

The authors, however, describe putative transmission
by breast (13) milk in three children delivered by cesare-
an section who become viremic at 3 months of age,
when their mothers developed symptomatic hepatitis.
They suggest to avoid breast feeding by symptomatic
mothers with high viral charge (13). HIV coinfected
women, with high viral load, should probably not breast
feed their baby (5).

Mode of Delivery

There is no evidence to promote cesarean section in
HCV RNA positive mothers. Studies have not shown a
difference in contamination rate between vaginal deliv-
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ery or cesarean delivery (4,5). However, in these same
studies, cesarean delivery was shown to decrease the risk
of transmission in the subgroup of mothers with high
viral load (10), and in HIV co-infected mothers (5). It
would be erroneous to use these data to extend the indi-
cation of cesarean section to all HCV RNA positive
women.

Current source of pediatric hepatitis C

Independently of its low efficiency, vertical transmis-
sion has become the main route for pediatric HCV infec-
tion after the introduction of blood screening. Bortolotti
et al. (2) investigated the routes of transmission in 106
consecutive, anti-HCV positive Italian children without
underlying diseases and found that 93% of those born
after 1990 had an anti-HCV positive mother, while 54%
of older children had been transfused ; 45% of infected
mothers had a history of covert percutaneous exposure,
while one third reported drug abuse. The authors suggest
that, following the adoption of general preventive mea-
sures, maternal drug abuse is likely to remain the most
important source of infection for children in the Western
world (2). 

The American Academy of Pediatric recommends
screening infants born to HCV-infected mothers and
persons with risk factors for HCV such as injection drug
use, transfusions received before 1992 or hemodyalisis.
In addition, HCV screening should be performed in any
child coming from international adoption. 

The pathogeny of transmission from mother to infant
remains unknown. HCV-RNA was detected in the amni-
otic fluid in only one of 16 HCV RNA positive mothers
during the 4th month of pregnancy, and the child was not
contaminated. Free viral particles issued from extrahep-
atic replication of the virus may migrate through the
fetal membranes. However, maternal blood contamina-
tion during the amniotic punction is a possibility, and
this procedure may increase the risk of fœtal contamina-
tion, particularly in case of anterior placenta (14).

Liver transplantation

One peculiar epidemiological aspect of HCV infec-
tion is its role in the development of chronic hepatitis
after liver transplantation. Davison et al. studied the
prevalence of HCV infection in 80 children with a medi-
an follow-up of 4.4 years after liver transplantation and
found that only three children transplanted prior to
donor screening were infected, but only one was associ-
ated with chronic hepatitis (15). A similar prevalence
(4%) has been reported by McDiarmid et al. (16) in
321 children surviving more than one year. However the
authors showed that all infected patients had histological
features of chronic hepatitis with cirrhosis in one case ;
all but one patient were treated with interferon and 23%
died for liver failure. In Brussels, the incidence of post
transplant hepatitis C was 13% before 1990, and none
thereafter (overall incidence < 2.5%), confirming the

efficiency of donor screening (3). Unfortunately, cases
of chronic hepatitis and end stage cirrhosis were
observed amongst HCV infected children. 

Natural history

Chronic hepatitis C is most often a mild disease in
children, but the expected disease duration is to be relat-
ed to the long life span. Hepatitis C has a poor propen-
sity for spontaneous remission over the years and thus
can proceed to a more severe liver disease in adulthood
(7,17,18). 

Spontaneous recovery and viral clearance was how-
ever observed on the long term after cardiac surgery in
German children. At a mean interval of 19.8 years after
the first operation, 37 (55 percent) of 67 patients who
were positive for anti-HCV had detectable HCV RNA in
their blood while 30 other patients (45%) had cleared the
virus (HCV RNA negative) (19). Among children with
positive HCV RNA on follow up, no severe HCV relat-
ed liver diseases was found. 

Spontaneous viral clearance is also observed after
perinatal transmission, in up to a quarter of the children
after two years (7).

Treatment

Attempts have been made to treat children with
hepatitis C with interferon. Recombinant interferon
alpha 2a was used to treat 21 children (2 with thalas-
semia major) for 6 months at a dose of 3MU/m2 thrice
weekly (20). The response rate at this time, including
normalisation of alanine aminotransferase and clearance
of HCV RNA, was obtained in 19% of cases. Further
management of patients was not homogeneous because
the authors either protracted treatment or retreated some
patients, thus introducing several biases which prevent
an accurate evaluation of sustained response and of pre-
dictors of response.  

Vegnente et al. (21) treated 25 otherwise healthy chil-
dren with recombinant alpha 2b interferon at the dose of
5MU/m2 for 12 months and obtained a complete
response in only 12% at the end of treatment and of 8%
at the end of a further 12 months follow-up. The data of
these papers contrast with the results of previous pilot
studies which provided greater response rates : a selec-
tion bias linked to the small sample size and the
improvement of techniques for the detection of HCV
RNA could explain the differences. Sawada et al. (22)
investigated 24 children with chronic hepatitis C, most
with haemato-oncologic diseases, treated with human
lymphoblastoid interferon

At the dose of 0.1 MU/kg body weight daily for
2 weeks and then thrice weekly for 24 weeks. The
response rate was 50% at 6 months and 42% at
18 months. Patients with primary malignant disease
responded less well to interferon. The effects of IFN
treatment of children with chronic hepatitis C has been
reviewed by Al-Tawil (23).
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A high proportion of children, as well as adults with
hepatitis C do not benefit of interferon therapy. For this
reason combination therapy with interferon associated
with ribavirin administered orally have been experi-
mented in adult patients. Using interferon and ribavirin,
administered at the dose of 1000-1200 mg per day, for
24 or 48 weeks, the rate of sustained response, defined
as an undetectable serum HCV RNA 24 weeks after
treatment was completed, was 31 and 30% respectively,
versus 13% in patients who received interferon alone for
48 weeks (24). These encouraging results are confirmed
by the effect of combination therapy in patients who
relapsed after a course of interferon. A sustained
response was obtained in 48% of patients versus 8% of
patients retreated with interferon alone (25).

Association of Peylated interferon and Ribavirin may
increase further the sustained virological response
beyond 50% reaching 54% in patients with the higher
dosage schedule (Peginterferon alpha-2b 1.5 µg/kg per
week plus ribavirin 10.6 mg/kg during 48 weeks) (26).

Acute hepatitis C

Patients with acute hepatitis C may benefit from
interferon treatment, and this treatment may prevent
chronicity : 43 of 44 patients with acute hepatitis C were
treated with interferon during 24 weeks and reached a
sustained biochemical and virological response
6 months later (27). These preliminary data deserve
further studies, using pegylated Interferon and/or
Ribavirin.

Conclusions

Unfortunately, no prevention method is available for
hepatitis C acquired vertically from HCV positive moth-
ers, and this remains currently the first mode of acquisi-
tion in children. There is no evidence to propose sys-
tematic cesarean section to HCV RNA positive mothers.
Cesarean section may however be useful to decrease
transmission from highly viremic mothers, and those
who are HIV-HCV co-infected. Amniotic punction
should be avoided, since it may introduce the virus in the
amniotic cavity. Breast feeding is authorized, unless in
highly viremic - immunocompromised and HIV positive
mothers. 

Treatment is becoming more efficient, thanks to asso-
ciation of Ribavirin with Interferon and /or Pegylated
interferon. Treatment studies in children are still pend-
ing, and treatment should be considered taking into
account the possible spontaneous clearance, the slow
diseases evolution, but also the long life span – and
hence disease duration – in children. 
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