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Case Report

A 3-month-old boy born to a mother with chronic 
hepatitis C was referred to our hospital in August, 2007, to 
be screened for vertical transmission of the infection. He 
was found to be positive for hepatitis C virus (HCV) RNA 
with high plasma viral load (fi gure; appendix) and negative 
for hepatitis B surface antigen and HIV antibodies. He 
was given a diagnosis of HCV infection and started on 
routine follow-up, with 3-monthly blood tests in the fi rst 
year of life and then 6-monthly blood tests, but no 
treatment in view of his young age. At 55 months of age 
the plasma viral load became undetectable, and his 
aminotransferase concentrations that had initially been 
raised normalised, while anti-HCV antibodies persisted in 
absence of HCV RNA. His parents denied giving him any 
medicines. After 6 months of undetectable HCV RNA, in 
accordance with the guidelines currently available,1 we 
diagnosed spontaneous clearance of HCV. The child was 
entered into a local long-term follow-up study. So far, 
198 HCV-infected children have been enrolled in this 
study and 35 (17%) have shown spontaneous clearance. In 
this case, HCV RNA remained undetectable and 
aminotransferases normal, with no HCV RNA detected in  
plasma or circulating peripheral blood mononuclear cells, 
for the next 33∙9 months of follow-up (fi gure).

At age 6 years and 8 months his aminotransferases rose 
and plasma viral load rebounded. These results were 
confi rmed with repeat testing over the following 
24 months. The child was otherwise healthy and we could 
fi nd no underlying immunodefi ciency. A complete 
diagnostic work-up for raised amino transferases, including 
for autoimmune hepatitis, Wilson’s disease, and viral and 
bacterial infections, was negative. His parents reported no 
risk factors for reinfection such as intravenous drug use, 
exposure to unsafe therapeutic procedures, or to 
contaminated or unscreened blood. Furthermore, the 
mother was successfully treated with pegylated interferon 
α-2a and ribavirin 6 months after delivery, and she was 
HCV RNA negative at the time of her son’s viral rebound. 
We excluded de-novo infection by sequencing the 
NS5B gene, which confi rmed HCV genotype 2a infection 
with minor genetic variations suggestive of intrahost 
evolution of the strains collected before and after the 
putative clearance (appendix). The child is now 8 years old 
and still has viraemia and raised aminotransferases. 
Because no combination therapy with direct acting 
antivirals is approved for children, we plan to start 
treatment with pegylated interferon and ribavirin soon.

Spontaneous clearance of HCV is defi ned by the 
presence of anti-HCV antibodies and by the 
disappearance of HCV RNA from serum in at least two 
consecutive samples taken at least 6 months apart,1,2 both 

for children after vertical transmission and for adults.1,2 
The endpoint of 6 months has been chosen arbitrarily in 
the guidelines and no follow-up study has been published 
on the duration of spontaneous clearance in children. 
Adults with spontaneous clearance are thought to have 
complete eradication of the virus, but occurrence of 
treatment-induced clearance is controversial,3 relating to 
heterogeneity in the source of patient infection, type of 
treatment, and interval between virological response and 
viral reappearance or positive testing.

We can think of two possible explanations for the 
return of HCV viraemia after a prolonged period of 
undetectable HCV RNA: HCV latency in the liver or in 
other sanctuaries, or ongoing viral replication below the 
detection threshold of the molecular assay, although the 
latter is unlikely due to the sensitive method and repeated 
tests. HCV replication in vivo depends on the dynamic 
balance between the pressure exerted by cytotoxic cellular 
immunity and the emergence of HCV quasispecies with 
diff erent replicative fi tness.4,5 Our case lends weight to 
the hypothesis that viral mutations could lead to more 
effi  cient viral replication with the emergence of more fi t 
quasispecies.

This report casts doubt on the complete eradication of 
HCV in children who were thought to have completely 
recovered. Many classes of potent direct acting antivirals 
for HCV are now available. The next crucial step in 
disease eradication is to identify all those with the 
disease. Correct screening and testing of at-risk 
populations, such as children born to HCV-infected 
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Figure: Plasma hepatitis C virus RNA load and alanine aminotransferase concentrations
Hepatitis C virus (HCV) RNA load (red line) and alanine aminotransferase concentrations (black line) over time. 
Solid circles show detectable HCV RNA and raised alanine aminotransferase; open circles show undetectable 
HCV RNA and normal alanine aminotransferase. The shaded area indicates the lower limit of detection of the 
plasma viral load assay (<15 IU/mL) and the normal range of alanine aminotransferase (<35 IU/mL). During the 
virological rebound the child was asymptom atic.
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Vertical transmission of hepatitis C virus (HCV) from 
infected mothers to their infants occurs in less than 10% 
of cases, but is the main route of infection in children 
today following eff ective screening of blood and blood 
products.1 Diagnosis is made by detection of HCV RNA 
in blood at 4–12 weeks of age or at 12 months. Spontaneous 
seroconversion in this group, defi ned as absence of 
detectable HCV RNA on two occasions 6 months apart, is 
less than 10% in the UK, and to date has been considered 
to be permanent.

In The Lancet, Indolfi  and colleagues2 report an unusual 
case in which a child who was infected with 
HCV genotype 2a from his mother underwent 
spontaneous seroconversion at 55 months of age, but 
relapsed 3 years later.

The authors discount reinfection because there were 
no relevant risk factors and the child’s mother had been 
successfully treated and was no longer infectious. 
Genetic sequencing confi rmed only minor changes in 
the viral genotype so the relapse was not due to a de-novo 
infection, and they found no evidence of 
immunodefi ciency or autoimmune disease, which might 
encourage latent infection to emerge.

So what lies behind the relapse and what are its 
implications for current practice? The fi gure2 shows that 
HCV RNA was detected at 3 months of age when alanine 
transaminases (ALT) were normal. Over the next 
52 months, there were fl uctuations of raised ALT 
associated with a steady fall in viral load until HCV RNA 
became undetectable. This clinical course would be 
compatible with the acute hepatitis described in adults3 
and infants4 and could represent the activation of HCV-
cell mediated immunity5 seen in transiently infected 
children, which might not be present in tolerant children 
without evidence of hepatic injury. Although 40% of 
adults with acute hepatitis C seroconvert, these data are 

not available for infants in the UK because guidelines—
unlike those in Italian practice—recommend testing 
only at 4–12 weeks of age and then annually, so would 
miss this clinical pattern.

The child’s HCV RNA became undetectable by the 
assay used, and whether his immune status changed to 
allow more effi  cient viral replication, or whether the 
infection was latent, is diffi  cult to prove. It might be 
that the child did not seroconvert but the level of 
HCV RNA was too low for detection during that time, 
but this is less likely. This single case report is 
insuffi  cient evidence to change practice, but if similar 
cases are reported, HCV RNA that is negative for more 
than 6 months might be a more reliable proof of 
seroconversion.

While the child was negative for HCV RNA, the ALT 
levels remained normal and did not rise again until the 
HCV viral load rose substantially.2 The authors are 
planning to treat the child with invasive antiviral therapy, 
but my recommendation would be to wait and see a little 
longer because the hepatic infl ammation might again 
revive the child’s immunity and he could seroconvert 
once again.
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mothers, will help to identify those infected, and engage 
them in care and treatment.
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