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An increase of acute hepatitis of unknown aetiology
has been reported among children in multiple coun-
tries worldwide. With a rapid online survey among
hospitals in and outside of Europe, we describe case
numbers recorded from 1 January to 18 April 2022 vs
the previous 5 years. Of 24 countries that responded,
we identified 5/17 European and 1/7 non-European
countries with an elevation in probable cases of unex-
plained acute hepatitis, and severe cases were ele-
vated in five European countries.

An increase of acute hepatitis of unknown origin has
been reported among children in multiple countries
[1,2]. Up to 3 May 2022, 163 cases have been reported
from the United Kingdom (UK), of which 11 received a
liver transplantation [3]. By 27 April, according to the
European Centre for Disease Prevention and Control
(ECDC), approximately 55 cases have been reported
from 12 other European countries, 12 cases from the
United States, 12 from Israel, and 1 from Japan [4]. The
cause of this possible outbreak is unclear, but based
on initial assessment, an infectious aetiology is con-
sidered. Together, a group of European clinical trial net-
works and the paediatric gastroenterology—hepatology
and infectious diseases societies set up a rapid online
survey among members to assess the extent and geo-
graphical distribution of the suspected outbreak from
1 January until 18 April 2022 in comparison to the inci-
dence in the previous 5 years.
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Online survey and case definitions

The European clinical research network of infectious
diseases (ECRAID), Penta-Child Health Research,
International Severe Acute Respiratory and Emerging
Infection Consortium (ISARIC), European Society for
Paediatric Infectious Diseases (ESPID) and European
Society for Paediatric Gastroenterology Hepatology
and Nutrition (ESPGHAN) developed a survey to col-
lect aggregated data on the number of paediatric
cases of acute hepatitis of unknown aetiology during
the period from 2017 until 18 April 2022, stratified by
year. Participating hospitals were asked to report the
number of possible, probable, and severe possible and
probable cases according to the case definitions (Box).
The online survey was sent out by email to over 3,000
network members working for an unknown number of
hospitals on 19 April 2022. All questionnaire responses
submitted until 25 April 2022 were included in the
analysis.

The case numberfor2022 was assigned ‘elevated’ if the
number of cases in 2022 (minimum of three absolute
cases, corrected for the incomplete year) per hospital
was at least three times higher than the mean number
of cases in the previous 5 years (arbitrary threshold).

Reporting of cases

We received responses from 52 hospitals (of which 13
were liver transplantation centres) in 17 European and
7 non-European countries; four hospitals reporting an
unknown number of possible, probable, and severe
cases in 2022. Of these 52 hospitals, 20 European and
four non-European hospitals reported baseline data for



TABLE

Numbers of reported possible, probable, and severe cases of acute hepatitis of unknown aetiology among childrenaged 16
years and under, European (n = 17) and non-European (n = 7) countries, 1 January—18 April 2022

Reporting hospitals

Possible cases

Probable cases Possible or probable severe cases

Country

(n=52) (n = 49) (n =111 (n =36)
European
Austria 4 ¢} o ¢}
Belgium 4 3 o] o
Croatia 2 o 1 o
Denmark 1 3 4 2
Estonia 1 o o ¢}
Germany 3 o 1 1
Greece 1 o} ¢}
Hungary 1 2 (o] (o]
Italy 7 ¢} 122 52
Poland 1 7 o 52
Portugal 4 0 3 (o]
Spain 6 1 9° 52
Sweden 1 o 4° 4°
Switzerland 2 o 1 o
Netherlands 1 ¢} 2 1
United Kingdom 5 26 37° 52
Ukraine 1 ¢} 6° (o]
Non-European
Colombia 1 (o] 18 4
Guatemala 1 1 o o
Hong Kong 1 (o] o] (o]
India 1 3 3 3
Israel 1 2 52 (o]
Mexico 1 o o o
United Arab Emirates 1 (o] 5 1

2 Case numbers reported in 2022 that are elevated vs the previous 5 years are indicated.

the complete previous 5 years, 17 European and two
non-European hospitals reported partial background
data (data for at least 1 previous year) and no baseline
data was reported by eight European and 1 non-Euro-
pean hospital. Possible cases (n=49) were reported in
Belgium (n=3), Denmark (n=3), Greece (n=1), Hungary
(n=2), Poland (n=7), Spain (n=1), the UK (n=26),
Guatemala (n=1), India (n=3), and Israel (n=2) by 13
hospitals in 2022 (Table). None of these 13 hospitals
reported an elevated number of possible cases in 2022
compared with the previous 5 years (n = 6) or did not
report background data (n =7). Hospitals in the UK
reported a higher number of possible cases in 2022
compared with hospitals in other countries.

Probable cases (n=111) were reported in Croatia (n=1),
Denmark (n=4), Germany (n=1), Italy (n=12), Portugal
(n=3), Spain (n=9), Sweden (n=4), Switzerland (n=1),
the Netherlands (n=2), UK (n=37), Ukraine (n=6),
Colombia (n=18), India (n=3), Israel (n=5), and the
United Arab Emirates (n=5) by 26 hospitals in 2022.
Probable case numbers were elevated in 6 hospitals

in Italy, Spain, Sweden, the UK, Ukraine, and Israel in
2022 compared with the previous years (of 20 hospi-
tals with probable cases and data reported for previ-
ous years).

Severe cases (n=36) were reported in Denmark (n=2),
Germany (n=1), ltaly (h=5), Poland (n=5), Spain
(n=s5), Sweden (nh=4), the Netherlands (n=1), UK
(n=5), Colombia (n=4), India (h=3), and the United
Arab Emirates (n=1) by 16 hospitals. Severe case num-
bers were elevated in five hospitals in Italy, Poland,
Spain, Sweden, and the UK in 2022 compared with pre-
vious years (of 13 hospitals with severe cases and data
reported for previous 5 years).

Discussion

The number of paediatric cases of probable acute hepa-
titis of unknown aetiology seem to be elevated in 5 out
of 17 surveyed European countries and 1 out of 7 sur-
veyed non-European countries compared with previous
years, with the highest case numbers reported in the UK
since the beginning of this year. In the UK, Adenovirus
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Box

Case definitions® for acute hepatitis of unknown aetiology, on 19 April 2022

hepatitis A through E virus infections have been excluded.

e Possible case: an individual with acute hepatitis up to 16 years of age AND with a serum transaminase»5oo0 IU/L, in which diagnostic
tests for hepatitis A through E viruses are negative or undetectable, or have not yet been completed.

e Probable case: an individual with acute hepatitis up to the age of 16 years AND with a serum transaminase>5o0 IU/L, in which

e Severe possible or probable cases: a possible or probable case with acute liver failure (INR>2.0).

aCase definitions were based on those by the World Health Organization [1] and United Kingdom Health Security Agency [6].

F type 41 was detected in 18 cases with available typ-
ing data (91/126 cases (72%) tested positive for adeno-
virus), and has been suggested as a causative agent
with or without a cofactor, i.e. increased susceptibil-
ity given lack of prior adenovirus exposure because
of coronavirus disease (COVID-19) public health meas-
ures, prior or co-infection with severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) or other patho-
gen, or a toxin, drug, or environmental exposure [4,5].
Other suggested hypotheses include a novel pathogen,
a novel variant of adenovirus, a drug, a toxin, an envi-
ronmental exposure, or a novel variant of SARS-CoV-2.

We used similar case definitions as initially used in
the UK and by the World Health Organization (WHO) for
comparability of results [1,6]. However, as knowledge
is gained, we do suggest reassessing the case defini-
tions as well as excluding all known causes of acute
hepatitis, i.e. other well-known pathogens including
EBV, HSV, intoxication, autoimmune hepatitis or meta-
bolic syndrome, for future studies. Acute hepatitis of
unknown aetiology is a rare syndrome among children
as reflected by the low case numbers reported by the
individual hospitals. The case numbers were too low to
use statistical methods for a time trend analysis and
we used an arbitrary threshold to indicate countries
with an elevation in the case numbers as an alterna-
tive. The case number elevations as described in this
report should therefore be interpreted as no more than
a crude early warning signal.

This study has several limitations. We could not deter-
mine the response rate since the survey link was sent
to an unknown number of recipient hospitals via sev-
eral clinical networks. The results of this study might
have been biased towards hospitals with an unusu-
ally high number of cases. In addition, severe cases
may have been counted more than once for countries
with multiple reporting hospitals since we did not
have unique identifiers for cases and cases may have
been transferred between hospitals. Some hospitals
reported difficulties in retrieving (retrospective) case
data, despite the use of electronic hospital databases.
In our opinion, this requires a review on how this type
of data can be made available in the future in the light
of epidemic and pandemic preparedness.
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Conclusions

Our study provides a comparison of the incidence of
paediatric cases of acute hepatitis of unknown origin
with baseline case numbers in the previous 5 years.
Further epidemiological, immunological, and clini-
cal studies using metagenomic sequencing and other
techniques, e.g. immunophenotyping, RNA expression
profiling and toxicological analysis, are required to
identify the aetiology, risk factors, and progression of
this ongoing outbreak.
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