Annals of Hepatology 27 (2022) 100731

journal homepage: www.elsevier.es/annalsofhepatology

Contents lists available at ScienceDirect

Annals of Hepatology

Editorial

Clues to decipher the origin of severe acute hepatitis in children: a

Check for
updates

new enigma during the COVID-19 pandemic

ARTICLE INFO

Key Words:

viral hepatitis

liver disease and children
Hepatitis E Virus

Recently, reports of pediatric patients with severe acute hepatitis
have emerged worldwide. The etiology of the disease remains
unknown. Whether Adenovirus, SARS-CoV-2 or other viral etiologies,
including Hepatitis E Virus, are related to the disease is debated. On
April 5, 2022, when the progressive return to normality post COVID-
19 pandemic seemed to be a reality worldwide, the United Kingdom
(UK) became a hotspot with the notification of acute severe hepatitis
without a specific etiology in children [1]. After ten days of the first
UK notification, the World Health Organization (WHO) published an
alert on severe acute hepatitis cases of unknown origin in children.
Since then, as of May 2022, over 400 cases have been reported from
21 countries [2,3].

Globally, the reported cases refer to previously healthy children
aged one month to 16 years suffering from signs and symptoms of
acute hepatitis, including vomiting, jaundice, abdominal pain and
nausea. Several patients progressed to acute liver failure; at least one
death has been reported and liver transplantation was required in 17
cases [4]. Hepatitis A, B, C, D and E viruses, typical infectious causes of
liver disease, were not identified in any of the cases. Surprisingly, as
many as half of the children tested for Adenovirus were positive, and
out of 18 subtyped cases in the UK, all were identified as having Ade-
novirus 41 subtype F [5,6].

Adenovirus is a common virus transmitted by respiratory droplets
and from direct contact with infected people or contaminated surfaces.
It can cause diarrhea, conjunctivitis, vomiting, and cold symptoms, but
rarely hepatitis; it predominantly affects immunocompromised indi-
viduals and young children [7]. In parallel, SARS-CoV-2 has been identi-
fied in 18% of the reported cases of severe acute hepatitis in the UK.
Moreover, 11% of 97 cases of severe acute hepatitis in England
tested positive for SARS-CoV-2 on admission and three
additional cases prior to admission [5,6]. Ongoing serological testing
will likely yield greater numbers of children with previous or current
SARS-CoV-2 infection. Based on current information, most children
with severe hepatitis had not received a COVID-19 vaccine, ruling out a
link between these cases and vaccination. Although studies of hepatic
involvement in COVID-19 in the pediatric population are limited, and
most cases reported showed a mild elevation of ALST and AST (8],
severe SARS-CoV-2 infection resulting in multiorgan failure and multi-
system inflammatory syndrome in children (MIS-C) has been associ-
ated with clinically significant hepatitis in children [9]. Indeed,
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preliminary data suggest that in the absence of severe respiratory or
other symptoms, SARS-CoV-2 infection may be associated with MIS-C
as a result of complementary hyperactivation [10].

Currently, the leading hypotheses explaining severe acute hepati-
tis cases center around Adenovirus, either a new variant with a dis-
tinct clinical presentation or a routinely circulating variant that more
severely impacts younger children who are immunologically naive.
However, when liver biopsies were conducted Adenovirus was not
found in liver tissue. This finding is not consistent with the predomi-
nant role proposed for this virus in the severe acute hepatitis cases
reported worldwide [11].

An additional hypothesis suggests that severe acute hepatitis
might be a consequence of Adenovirus infection with intestinal tro-
phism in children previously infected by SARS-CoV-2. The SARS-CoV-
2 detected in feces of patients, even after their nasopharyngeal speci-
mens were found to be negative, suggests that SARS-CoV-2 infection
can result in the formation of viral reservoirs in the gut [8,12]. There-
fore, viral persistence in the gastrointestinal tract can lead to
repeated release of viral proteins across the intestinal epithelium,
giving rise to immune activation. Such repeated immune activation
might be mediated by a superantigen motif within the SARS-CoV-2
spike protein [13], triggering broad and non-specific T-cell activation.
This superantigen-mediated immune cell activation has been pro-
posed as a causal mechanism of MIS-C [14,15].

Finally, other etiologies cannot be discarded. Acute hepatitis has
been reported in children with MIS, but coinfection with other
viruses has not been investigated [2,4]. The possibility of typical viral
hepatitis as etiologies causing severe acute hepatitis was discarded
through conventional molecular methods that detect specific regions
in viral genomes; therefore, it is also plausible that new variants are
circulating without being detected. In this regard, HEV may be of spe-
cial interest because of its broad distribution worldwide, which con-
trasts with the distribution of HAV, HBV and HCV, in which the
infections are restricted to specific geographic regions. Moreover, the
burden of liver disease caused by HEV infection is unknown [16].
Hence, HEV surveillance is required. This will allow anticipating the
potential role of this virus in emergency situations as the result of the
COVID-19 pandemic.

In summary, isolation of very young children during the pandemic
lockdown may have left them immunologically vulnerable because
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they were not exposed to the multiplicity of common circulating
viruses. Therefore, severe acute hepatitis cases might not have a single
cause. Because current treatments seek to alleviate symptoms as well
as to manage and stabilize the severe cases, parents and clinicians are
expected to remain vigilant to symptoms such as vomiting or diarrhea
and signs of jaundice. The WHO recommends that countries stay
informed through technical support provided by official agencies and,
monitor cases. Whether emerging or re-emerging viruses will affect
liver function in the near future is unknown. Data are needed to char-
acterize the enigmatic cause of severe acute hepatitis in children, with
the ultimate goal of developing new diagnostics as well as preventive
and therapeutic methods for treating the disease.
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