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Background: 
Since March 2022 an increasing number of cases of severe acute hepatitis of unknown origin were 
identified, primarily in the UK. Cases have also been reported from several EU/EEA countries in smaller 
numbers, but it is not clear whether the number of cases is above what would be expected normally. 
In the absence of regular surveillance of severe acute hepatitis alternative sources are needed to 
establish a baseline.  

Purpose:  
The purpose of this protocol is to describe a standardised process to estimate whether there is an 
exceedance of severe cases of hepatitis of unknown origin in children in EU/EEA countries using ICD-
10 or ICD-9 codes. This will be done through extraction of data by Member States using pre-defined 
ICD codes and submission of this data to ECDC. ECDC will analyse this data at the EU/EEA and MS level, 
using the different methodological approaches described in this document, in order to establish 
whether there are exceedances of cases.  
 
For Member States wish to conduct their own analyses, Annex 1 outlines options for how to carry 
these out.  

Objectives:  
• To establish a National and EU/EEA baseline of paediatric hepatitis of unknown aetiology, in 

order to detect significant exceedances and to trigger investigations and response measures. 

• To assess whether the recent data on paediatric cases of hepatitis of unknown origin exceeds 
baseline data at the country and EU/EEA level.  
 



Data extraction:  
 
Countries should extract data according to the specifications below and submit to ECDC using the excel 
sheet provided. Before proceeding with the data extraction, countries should identify a suitable 
population under surveillance and the corresponding data sources. These can include either the entire 
population of hospitalised individuals in the country or the population covered by a subset of 
hospitals. Only sources with data available for the entire analysis period should be included. It is 
advisable that identified sources are those able to extract data in a timely manner and on an ongoing 
basis for surveillance purposes.    
 

1. ICD codes: 
 
The ICD codes to be extracted are shown in table 1.  
 
Table 1. ICD-10-CM and ICD-9-CM codes related to hepatitis of unknown aetiology [1,2] 

ICD-10 description 
IC10 
code 

 ICD-9 description 
ICD 9 
code  

Other specified acute viral 
hepatitis 

B17.8 

Other specified viral hepatitis 
with hepatic coma 
 
Other specified viral hepatitis 
without mention of hepatic 
coma 

070.49 

 
 
 
070.59 

Acute viral hepatitis, unspecified B17.9 
Unspecified viral hepatitis 
without mention of hepatic 
coma 

070.9  

Unspecified viral hepatitis with 
hepatic coma 

B19.0  
Unspecified viral hepatitis with 
hepatic coma 

070.6  

Unspecified viral hepatitis without 
hepatic coma 

B19.9 
Unspecified viral hepatitis 
without hepatic coma 

070.9 

Inflammatory liver disease, 
unspecified 

K75.9 Toxic (non-infectious) hepatitis  573.3 

Toxic liver disease with hepatitis, 
not elsewhere classified 

K71.6  Toxic (non-infectious) hepatitis  573.3 

Nonspecific reactive hepatitis K75.2 Toxic necrotic hepatitis  573.3  

Hyperbilirubinaemia, with or 
without jaundice, not elsewhere 
classified 

R17.0 
Jaundice, unspecified, not of 
newborn 

782.4 

Acute Liver Failure     

Acute and subacute hepatic failure  K72.0 
Acute and subacute necrosis 
of liver 

570 

Hepatic failure, unspecified K72.9 
Hepatic failure unspecified 
with coma 

572.2 

Transplantation     

Liver transplant status Z94.4 Liver replaced by transplant V42.7  

    
Surgical operation with 
transplant of whole organ 

E878.0 

https://icdlist.com/icd-9/070.49
https://icdlist.com/icd-9/070.6
https://icdlist.com/icd-9/573.3
https://icdlist.com/icd-9/V42.7


If possible, countries should extract both primary and secondary diagnoses, as it is not certain 
that the codes relevant to hepatitis of unknown origin will have been assigned as the primary 
diagnosis.  

Data should be extracted separately for each code.  

2. Time period 

Data should be extracted from January 2017 until the most recent month available. Then 
updated monthly.  

Data should be submitted stratified by month. If monthly data are not available, data should 
be submitted by quarter or year.  

3. Age groups 

Countries are asked to extract data stratified by the following age groups:  

o 0 years 
o 1-4 years 
o 5-9 years 
o 10-14 years  
o 15-19 years 

In some countries data may only be available in other age categories. Please use the age 

categories closest to the suggested categories. 

All cases should be included, regardless of vital status.  

4. Geographic scope 

Countries are asked to extract data nationally if possible. However, please use the data source 
that is able to provide the most recent data. For example, it is better to focus on more up-to-
date discharge data from a few tertiary paediatric centres than to use nationwide data if it 
does not contain recent data.  

Please specify the geographical scope used when submitting the data in the Metadata tab of 
the excel sheet.  

5. NUTS code 

If available, countries can also submit data by regional NUTS code but this is not essential.  

6. Gender 

If available, countries can also submit data by gender but this is not essential.  

7. Data submission 

Please submit the data to ECDC using the excel sheet in the annex. and fill in relevant data in 
the Metadata sheet. Please email the sheet to phe.technical.group.hep@ecdc.europa.eu.  

Please note that if requested, under the current EU legislation on data access, ECDC will have to share 
these data.  

ECDC will perform analysis on data submitted and send the analyses back to countries on an individual 

basis. The analyses will be discussed during network meetings where it will also be decided on the 

usefulness of producing a public report. The schedule of future data analyses will be determined based 

on data timeliness and completion.   

mailto:phe.technical.group.hep@ecdc.europa.eu


Annex 1 – Methods for analysis at country 
level 
Countries may also wish to undertake their own analyses. This annex outlines options for how to do 
that. 

General considerations 

- It is important that data is analysed separately by age group. Some countries have seen 

exceedances only in the 1-4 year age group. If all age groups are analysed together, this may 

mask an exceedance in any one age group. 

 

- Data should be analysed separately by ICD-code. This is because it is not certain which code 

or codes will capture cases the best and if all codes are analysed together this may mask an 

exceedance in any one code. However, due to small numbers codes can also be grouped 

together for the purpose of the analysis.  

o K72.0 and K72.9 (likely the ones most specific to this syndrome) 
o Other codes: B17.8, B17.9, B19.0, B19.9, B17.8, B17.9, K75.9, K71.6, K75.2 

Please note that all data submitted to ECDC should be submitted individually for each code. 

 

Here we describe two analytics methods that can be used: 

A. T-test comparing differences in mean cases between the recent period and those in earlier 

years 

 

Steps: 

 

1. Plot the data for each ICD code and age group over time. Inspect the data visually to see 

whether there is any increase in cases and if so from what time this happened. This will 

define the ‘period of interest’ and may for example be Jan-May 2022. In different 

countries, an increase in cases might have started at different times, hence the ‘period 

of interest’ should be defined after inspection of the data. If there is no obvious period 

visible the period of interest can be set to Jan 2022-May 2022.  

Additionally, countries may wish to exclude the pandemic period if it is clear from visual 

inspection that cases during this time have been under-reported.  

2. Calculate the total number of cases during period of interest in 2022.  

Calculate and the total number of cases during the same periods for each of the years 

2017 to 2021. Calculate an average for this period across the years from 2017 to 2021.  

 

3. Compare the total number of cases in the period of interest 2022 to the average number 

of cases in the same period during 2017-2021, using a t-test.  

 

4. Calculate the percentage difference in mean between the number of cases in the period 

of interest 2022 to the average number of cases in the same period during 2017-2021. 

 
 



B. Interrupted time-series analysis 

This study design has many applications including assessing immediate impacts and changes 

to the trend of a disease.  

 

Steps: 

 

1. Similar to the first step in method 1: Plot the data for each ICD code and age group over 

time. Inspect the data visually to see whether there is any increase in cases and if so 

from what time this happened. This will define the ‘period of interest’ and may for 

example be Jan-May 2022. In different countries, an increase in cases might have started 

at different times, hence the ‘period of interest’ should be defined after inspection of 

the data. 

 

Additionally, countries may wish to exclude the pandemic period if it is clear from visual 

inspection that cases during this time have been under-reported. The comparison 

between two linear graphs interpolating the dots, one applied from January 2017 until 

the start of the ‘period of interest’ and one for the ‘period of interest’ can offer a visual 

suggestion of the expected increase of cases.  

 

2. The second step aims to perform a regression analysis. A minimum set of variables is 

required for an ITS analysis: 

a) the time elapsed since the start of the study in with the unit representing the 

frequency with which observations are taken (preferably week, month also 

possible), useful to control for seasonality if any.  

b) a dummy variable indicating the comparison period (coded 0, for example January 

2017 – December 2021) or the period of possible increases (coded 1, for example 

January 2022 – April 2022); 

c) the outcome at time t (number of cases with a particular ICD code). 

 

Given that the outcomes are case counts, a Poisson regression model can be used, 

unless over-dispersion is observed (an assumption of the Poisson distribution is that the 

variance is equal to the expected count); in which case a negative-binomial regression 

should be preferred. Further information on this methodology can be found in a paper 

by Bernal et al [3].  

 

 

Optional modifications depending on feasibility: 

o Consider excluding cases that in addition to the ICD codes has a concomitant diagnosis 
of viral hepatitis diagnosis due to A-E viruses, and/or other common causes of hepatic 
failure or of hepatitis.  

o If an individual has been assigned one of the ICD codes more than once during the 
period of analysis the case should just count once.  
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