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ED I TOR I A L

Paediatric acute liver failure: Confirm the outbreak, find the
cause and explore the mechanisms

The recent outbreak of cases of paediatric liver failure raises

numerous questions regarding the potential causal agent. Paediatric

liver failure is a rare disease.1 Some causes are specific to children:

Metabolic disorders such as Type 1 tyrosinemia, mitochondrial

cytopathies, urea cycle disorders, galactosemia, hereditary fructose

intolerance; genetic diseases such as neonatal haemochromatosis.

Autoimmune hepatitis, acute leukemia, hypoxic shock, heatstroke,

paracetamol overdose, fulminant Wilson's disease and Reyes syn-

drome are common cause of acute liver failure (ALF) in infants and

adults. Fulminant viral hepatitis with hepatotropic viruses such as

HBV, HAV, are also common in adults. Other viruses such as HSV1,

HHV6 can lead less frequently to Fulminant viral hepatitis both in

adults and infants. Parvovirus B19 has been associated with

fulminant liver failure and pancytopenia mainly in infants.2 Unfor-

tunately, in a percentage of 15%–50% of patients with fulminant

liver failure, the cause remains unknown. In addition, paediatric ALF

of unexplained causes have been followed, in some cases, by

aplastic anaemia.3 In adults, despite extensive search, 20% of ALF

cases remains of indeterminate origin.4,5 The mechanisms of ALF

due to hepatotropic viruses such as HBV or HAV is mainly due to

the immune and inflammatory reactions against the infected he-

patocytes. CMV, EBV, HHV6 are responsible of rare cases of acute

hepatitis, however the evolution to ALF is exceptional. Their

mechanism of action is not really known. HSV1 or 2 are probably

directly cytopathic. In contrast, the role of Parvovirus and HHV6 in

ALF is unclear and their role in the occurrence of ALF has been

challenged. Recently an outbreak of severe acute hepatitis in chil-

dren below 10 years with ALF has been reported. Data have been

concentrated on children below 10–16 years according to countries,

with AST or ALT over 500IU/l, an unknown aetiology of hepatitis

and onset after October 2021.6–9 Epidemiological data suggested an

increase in the frequency of severe acute hepatitis in Children. The

investigations have been negative for all main cause knowns, but in

45%–90% of cases, adenoviruses have been detected in blood,

respiratory tract and stools. Current and Past Infection with SARS

Cov2 have been found in 10% and 26% of cases, respectively in a

US Survey.7 In contrast the percentage of patients who were

vaccinated against SARS COV2 was very low, excluding the role of

the vaccine. In the current report, five young patients developed

liver failure during a course of acute hepatitis,10 four were aged

between 11 months and 3 years, and one was 8 year‐old. ALT was
above 2000 IU/l in all cases, SARS COV 2 virus was present by PCR

in two patients, two others have past SARS COV 2 infection, four

had Adenovirus infection present in the blood or in the stools. In

two patients, adenovirus, was associated with rotavirus in one and

VZV (primary infection) in another. Four children went to emergent

liver transplantation and one survived spontaneously. The histo-

logical analysis of the explant liver showed massive necrosis in two

cases with no inflammation, spotty necrosis with some inflamma-

tory cells in another, inflammatory and ductular reaction in another.

There were no typical features of viral hepatitis, no viral inclusions,

no features of autoimmune hepatitis and finally no common histo-

logical features.

Are we facing here a new disease? First, we need additional

epidemiological studies to confirm a true outbreak. Second, the

presence in these five cases and in all cases reported so far of an

adenovirus and a current or past infection of SARS COV 2 is trou-

bling. The fact that this epidemic of hepatitis occurred during the

SARS Cov 2 pandemic should of course be kept in mind. However the

role of SARS Cov 2, of adenovirus and of their association as direct

necrotic agent or as a trigger of inflammatory and/or immune reac-

tion remains to be proven.11,12 While some cases of acute hepatis

have been linked to SARS Cov 2, the pathogenic role of SARS Cov2 is

not proven. By the same way, the presence of adenovirus in infants is

frequent and therefore, acute hepatitis can be totally independent of

the presence of this virus. A first hypothesis was that a new subtype

of adenovirus is the causing agent emerging, but there was not a

specific subtype found in the reported cases. The second hypothesis

is a synergistic role of the two viruses or an ability to trigger in-

flammatory destructive reaction within the liver. It has indeed been

suggested that some cases of autoimmune hepatitis could be trig-

gered by viral infection. In the Dutch cases as well as in the other

cases, the histology was not in favour of autoimmune‐like hepatitis,
nor viral hepatitis. Some authors have suggested a treatment with

cidofovir in case of presence of adenovirus, the efficacy remains

unproven.13
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At this stage, there are more questions than answers. We must

confirm the outbreak and understand the pathogenesis of acute liver

failure and the respective role of viruses, immune and genetic factors

in a such devastating disease.
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