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Background: European Union/European Economic 
Area (EU/EEA) countries annually report hepatitis A 
(HepA) notifications to The European Surveillance 
System (TESSy). Aim: To describe EU/EEA HepA noti-
fications from 2010 to 2019 and identify infection 
drivers and surveillance improvements. Methods: 
We analysed demographic, clinical and transmission 
information of HepA confirmed cases from TESSy. We 
stratified countries by population susceptibility pro-
file and performed time-series analysis to describe 
trends in notification rates, sex distribution and 
travel history. Results: Twenty-nine EU/EEA countries 
reported 139,793 HepA cases. Six eastern EU coun-
tries reported >  60% of these cases. EU/EEA notifica-
tion rate during the study period was 3.2 cases per 
100,000 population (range 2.7–5.6). Notifications 
peaked in 2014 and 2017, with marked differences in 
case demographic characteristics. Notification trends 
varied across different country susceptibility groups. 
In 2017, the proportion of males (74%) and case median 
age (31 years) increased steeply, while no changes 
occurred in 2014. Travel history showed seasonal 
case peaks following the summer. More than 47,000 
hospitalisations were reported. Annual case fatality 
was < 0.2% for all years. Information on travel history, 
hospitalisation, death and mode of transmission was 
suboptimal. Discussion: Apart from some countries 
in its east, the EU/EEA is characterised by low HepA 
incidence baseline and susceptible to recurrent large 
cross-border outbreaks. Analysis of European surveil-
lance data highlighted the need for stronger preven-
tion policies for eastern EU countries, men who have 
sex with men and travellers. Improving surveillance 
data-quality will enhance knowledge on food-borne, 

and travel-related exposures to inform more effective 
and tailored regional prevention policies.

Introduction
Hepatitis A (HepA) is an acute viral infection caused 
by the hepatitis A virus (HAV). Virus transmission 
occurs mainly through the faecal-oral route via person-
to-person contact, ingestion of contaminated food 
or water or very rarely through infected blood [1-3]. 
Hepatitis A virus infection is mostly asymptomatic in 
children under 6 years of age. The proportion of symp-
tomatic cases and the severity of infection increases 
with age. Severe outcome such as liver failure or death, 
although rare, occur more frequently in patients older 
than 50 years of age or in persons with underlying 
chronic liver disease [2,4].

As a result of improved hygiene, sanitation, socioeco-
nomic conditions and increased availability of vaccines, 
HAV incidence has declined in the European Union/
European Economic Area (EU/EEA). This transition has 
occurred at different times in different countries, e.g. 
several decades ago in Nordic countries, while recently 
in eastern EU countries [5]. At the same time, the pro-
portion of the EU/EEA population susceptible to HAV 
has substantially increased [5,6]. Outbreaks occur not 
only in groups traditionally at increased risk of HAV 
infection such as travellers, men who have sex with 
men (MSM), people who inject drugs (PWID) and under-
served population groups and their close contacts, but 
also in the general population when exposed to con-
taminated food distributed within the EU single market 
[7-13].
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On an annual basis, EU/EEA countries report surveil-
lance data on HepA to The European Surveillance 
System (TESSy) hosted by the European Centre for 
Disease Prevention and Control (ECDC), according to 
Decision 1082/2013/EU on serious cross-border threats 
to health [14]. Surveillance should provide information 
that can serve public health action. At the EU/EEA level, 
surveillance objectives are to monitor disease trends, 
identify groups at risk, infection sources and modes 
of transmission over time and across the EU/EEA, 
evaluate and monitor programmes and interventions, 
assess the burden of communicable diseases and 
identify needs for research [15]. Specifically for HepA, 
timely detection of cross-border outbreaks do not rely 
on TESSy but on the Epidemic Intelligence Information 
System for Food- and Waterborne diseases (EPIS-FWD, 
which in 2020 became EpiPulse) [16]. In line with the 
EU/EEA surveillance objectives, data collected should 
be of high quality.

Using data from TESSy, we aim to describe HepA noti-
fications in the EU/EEA from 2010 to 2019 and discuss 
HAV infection drivers and areas for possible surveil-
lance improvements.

Methods

Data source and study population
We used TESSy data containing HepA notifications from 
2010 to 2019, as reported by 29 EU/EEA countries. The 
study population included the whole EU/EEA popula-
tion, excluding Liechtenstein, which does not report 
HepA data to TESSy, and the United Kingdom (UK), 
which started the process of leaving the EU in 2016.

All 29 EU/EEA countries reported HepA information 
from comprehensive surveillance systems except 
Belgium, which used a sentinel surveillance system and 
had to be excluded from the annual notification rate 
calculation. All countries reported case-based data for 
the whole study period, except for three countries that 
reported aggregated data (Belgium from 2015 to 2019, 
Bulgaria from 2010 to 2019 and Poland in 2010). Data 
from Belgium and Bulgaria were excluded from all anal-
yses, except the calculation of the Bulgarian annual 
notification rates. Data for Poland were included as 
2010 granularity was deemed sufficient. Case-based 
data included information on demographic (age and 
sex), clinical (hospitalisation and death), diagnostic 
(dates of onset, diagnosis and receipt at the reference 
laboratory), travel history and mode of transmission 
(food, healthcare-associated, person-to-person, PWID, 
recreational water, sex, transfusion, other or unknown 
exposure). Every year, each national authority reports 
a dataset to TESSy containing information on the pre-
vious reporting year. After data cleaning, manage-
ment and analysis, the data are disseminated by ECDC 
through annual epidemiological reports. Since 2015, 
data are also published in the Surveillance Atlas of 
Infectious Diseases [17]. We extracted data from TESSy 
on 25 January 2022.

Case definition
We used the EU surveillance case definition for con-
firmed HepA cases [18]. A case was any person meet-
ing both clinical (fever, jaundice and/or elevated serum 
aminotransferase levels with a discrete onset of symp-
toms) and laboratory (detection of HAV nucleic acid in 

What did you want to address in this study?
We wanted to describe the results from data routinely collected for hepatitis A in European Union/European 
Economic Area (EU/EEA) countries and show which areas and population groups are most vulnerable to 
hepatitis A virus infection. We also wanted to suggest improvements that could make hepatitis A surveillance 
data more useful for public health action.

What have we learnt from this study?
We learnt that the epidemiology of hepatitis A has different features in different EU/EEA countries. Eastern 
EU countries had the highest number of infections, which often affected children or young adults. Numbers 
were lower in other EU/EEA countries where the population is susceptible to cross-border outbreaks linked 
to food or at-risk-sexual practices, such as those that happened in 2013–2014 and 2017, respectively.

What are the implications of your findings for public health?
Hepatitis A is still a public health issue in the EU/EEA. Policy makers could consider enhancing food 
safety, strengthening risk communication and vaccinating risk groups, as per WHO recommendations. The 
European surveillance of hepatitis A could be improved to strengthen planning of preventive or control 
measures. Rapid detection, alert and cross-border information-sharing are essential tools to limit the extent 
of hepatitis A outbreaks.
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Figure 1
Hepatitis A notification rates (cases per 100,000 population) by country and reporting year, EU/EEA countries, 2010–2019 
(n = 139,793)

Lowest          Highest  

Country 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 
Mean  

2010-2019 
Austria 0.6 0.1 0.5 0.9 0.6 0.7 1.1  2.8 0.9 0.9 0.9 
Belgiuma NA NA NA NA NA NA NA NA NA NA NA 
Bulgaria 31.7 75.8 66.8 25.0 8.3 14.7 22.7 35.3 19.1 21.6 32.1 
Croatia b NA NA NA NA 0.2 0.1 0.1 1.1  2.3 0.2 0.7 
Cyprus 0.2 0.0 0.2 0.2 0.9 0.5 0.4 0.7 1.0 0.0 0.4 
Czechia 8.2 2.5 2.7 3.3 6.4 6.9 8.8 7.3 2.0 2.3 5.0 
Denmark 0.8 0.2 0.9 1.8 0.5 0.3 0.6 0.7 1.1  0.6 0.8 
Estonia 0.5 11.5  4.8 0.5 0.9 0.5 0.5 3.4 1.1  1.5 2.5 
Finland 0.3 0.3 0.1 0.8 0.5 0.8 0.1 0.5 0.5 0.3 0.4 
France 1.9 1.7 1.7 1.4 1.4 1.1  1.0 5.1 2.3 2.0 2.0 
Germany 0.9 1.0 1.0 1.0 0.8 1.0 0.9 1.5 1.3 1.0 1.0 
Greece 0.5 0.4 0.7 1.4 0.8 0.6 1.9 2.6 1.0 0.3 1.0 
Hungary 2.0 0.8 3.3 11.3 15.7 9.8 7.0 3.7 1.8 1.1  5.7 
Iceland 0.6 0.3 1.3 0.0 0.0 0.0 0.0 1.5 0.3 0.6 0.5 
Ireland 0.9 0.4 0.6 1.0 0.5 7.0 0.8 1.4 0.7 1.0 1.4 
Italy 1.2 0.7 0.8 2.3 1.0 0.8 0.9 6.2 1.8 0.9 1.7 
Latvia 13.8 2.4 0.5 0.6 1.0 0.3 0.5 3.8 3.5 1.9 2.8 
Lithuania 0.3 0.6 3.8 2.2 0.6 0.2 0.6 1.3 0.5 0.3 1.0 
Luxembourg 0.4 0.0 0.4 0.6 0.9 0.9 1.0 1.2 0.3 0.7 0.6 
Malta 0.7 1.0 0.0 0.0 0.5 0.9 1.3 5.9 0.8 2.2 1.3 
Netherlands 1.5 0.7 0.7 0.6 0.6 0.4 0.5 2.0 1.0 0.8 0.9 
Norway 0.9 0.4 0.8 1.0 1.5 0.6 0.8 0.9 0.6 0.7 0.8 
Poland 0.4 0.2 0.2 0.1 0.2 0.1 0.1 7.9 3.8 2.8 1.6 
Portugal 0.1 0.1 0.1 0.1 0.2 0.3 0.5 5.4 0.8 0.4 0.8 
Romania 17.2 12.8 17.9 20.8 33.3 26.0 16.1 12.6 23.2 17.3 19.7 
Slovakia 26.9 7.4 2.3 3.8 13.6 16.3 25.0 12.4 3.2 1.8 11.3 
Slovenia 0.4 0.5 0.5 1.1  0.5 0.2 0.6 1.7 0.8 0.6 0.7 
Spain 1.6 1.0 1.2 1.3 1.3 1.2 2.8 9.7 4.9 2.1 2.7 
Sweden 0.9 0.6 0.9 1.1  0.9 1.0 0.9 1.1  1.2 0.9 1.0 
EU/EEA 3.0 2.9 3.0 2.8 3.1 2.7 2.7 5.6 3.4 2.4 3.2 

 

EU/EEA: European Union/European Economic Area; NA: not applicable.

a Data for Belgium marked as NA because reporting from sentinel surveillance.

b Data for Croatia marked as NA before 2014 when they entered the European Union.

Data for Belgium, for the study period, and for Croatia, before 2014, were not included in the calculation of the EU/EEA notification rate.

In each country row, annual notification rates are coloured ranging from light yellow to orange with darker colours indicating increasing 
notification rate values.
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Figure 2
Distribution of hepatitis A notifications, 12-month moving average and linear trend by reporting month, EU/EEA countries, 
2010–2019
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E. Very high susceptibility countries

EU/EEA: European Union/European Economic Area.

A: all EU/EEA countries except Belgium and Bulgaria.

B: low hepatitis A virus infection susceptibility countries (< 30% seronegative at age 30 or 50 years) include Hungary, Portugal, Romania.

C: moderate hepatitis A virus infection susceptibility countries (30–50% seronegative at age 30 years and < 30% seronegative at age 50 years) 
include Cyprus, France, Greece, Italy, Lithuania, Latvia, Malta, Poland, Slovenia, Slovakia, Spain.

D: high hepatitis A virus infection susceptibility countries (50–70% seronegative at age 30 years and 30–50% seronegative at age 50 years) 
include Austria, Croatia, Czechia, Estonia, Germany, Ireland, Luxembourg, the Netherlands.

E: very high hepatitis A virus infection susceptibility countries ( > 70% seronegative at age 30 and > 50% seronegative at age 50 years) include 
Denmark, Finland, Iceland, Norway, Sweden.

Hepatitis A virus infection susceptibility levels as per previously reported methodology [5].
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serum or stool, anti-HAV IgM response and/or detec-
tion of HAV antigen in stool) criteria. In countries where 
surveillance does not capture clinical symptoms, labo-
ratory criteria are sufficient to define a confirmed case.

Descriptive statistics and variables
We described notifications of HepA confirmed cases by 
year and country. We used Eurostat estimates on mid-
year annual country populations to calculate notifica-
tion rates [19]. Notification rates were not calculated 
for Belgium because reporting from sentinel surveil-
lance and Belgium was not included in the EU/EEA noti-
fication rate calculation.

We grouped countries into four groups based on their 
population susceptibility to HAV infection based on 
our latest available information [5]: (i) low suscepti-
bility  (<  30% seronegative at age 30 or 50 years); (ii) 
moderate susceptibility (30–50% seronegative at age 
30 years and < 30% seronegative at age 50 years); (iii) 
high susceptibility (50–70% seronegative at age 30 
years and 30–50% seronegative at age 50 years); (iv) 
very high susceptibility ( > 70% seronegative at age 30 
and >  50% seronegative at age 50 years) as per previ-
ously reported methodology [5]. We assigned Hungary 
and Latvia, for which susceptibility profiles were 
not available, to the low and moderate susceptibility 
groups, respectively, based on their notification rates 
from 2010 to 2019.

For all included EU/EEA countries and for each suscep-
tibility group, we calculated case median age at infec-
tion and proportion of male cases by year. For those 
countries with data completeness ≥  80%, we also 
described information on patient hospitalisation and 
death. Hospitalisation was presented as the propor-
tion of hospitalised cases among all patients during 
the same year, while case fatality ratio was defined as 
deaths every 100 cases among all cases and among 
those ≥  50 years old (case fatality 50  +). We also 
described reported routes of transmission.

In the descriptive time series analyses, we grouped 
cases by ’month of statistics’, a field in TESSy, (in order 
of priority: (i) month of onset; (ii) month of diagnosis 
or (iii) month of receipt at the reference laboratory). We 
excluded cases either because the country reported 
aggregated data without information on month of sta-
tistics, or because case information was missing or 
reported as unknown. We used time series analysis 
to depict the monthly frequency of notifications, the 
male and female notification rates per 100,000 popu-
lation and the frequency of notifications stratified by 
travel history. Each time series was complemented by a 
12-month moving average and linear monthly notifica-
tion trend, both for all EU/EEA countries and country 
susceptibility groups.

Results
We identified 139,793 HepA confirmed cases reported 
by 29 EU/EEA countries to TESSy from 2010 to 2019. Of 

all cases, 45% (n = 62,525) were reported by Bulgaria 
and Romania. The notification rates of confirmed cases 
ranged from 0 per 100,000 population in countries 
reporting no cases for 1 year (Cyprus in 2011 and 2019, 
Iceland 2013–2016, Luxembourg in 2011 and Malta 
2012–2013) to 75.8 cases per 100,000 population in 
Bulgaria in 2011 (Figure 1). At the national level, the 
mean notification rate during the study period was ≤ 1 
case per 100,000 population in 15 EU/EEA coun-
tries and ≥  5 cases per 100,000 population in five EU 
countries (Bulgaria, Czechia, Hungary, Romania and 
Slovakia). The EU/EEA notification rate for the whole 
period was 3.2 cases per 100,000 population, ranging 
from 2.4 (2019) to 5.6 (2017). 

There was an increasing trend in HepA notifications 
from 2010 to 2019 (data for all EU/EEA countries except 
Belgium and Bulgaria). The 12-month moving average 
showed the lowest frequency of cases occurred in 2011, 
then increased, culminating in a peak in 2014. This was 
followed by a decrease in case frequency, then a subse-
quent increase culminating in 2017 (Figure 2). Seasonal 
peaks of larger or smaller extent were observed every 
year at the end of summer and in autumn. The time 
series by country susceptibility profile showed differ-
ent dynamics: in low and very high susceptibility coun-
tries, the overall trend was rather stable with peaks in 
notifications in 2014 and 2013, respectively. In moder-
ate susceptibility countries, and to a lesser extent in 
high susceptibility countries, the overall increasing 
trend was driven by a large peak in 2017.

Sex and age
For cases with available information 
(n = 114,311/114,382 with information on month of sta-
tistics), males accounted for 59% of cases during the 
study period, ranging from 53% in 2012 and 2015 to 
74% in 2017 (Table). Case median age ranged between 
14 and 17 years from 2010 to 2016, doubling to 31 years 
in 2017 and then decreasing. The distribution of cases 
by sex and median age showed different dynamics 
when stratifying countries by HAV infection suscep-
tibility. Low susceptibility countries showed a stable 
median age of cases (range 11–14 years) and propor-
tion of male cases (range 53–57%). All other suscepti-
bility groups were characterised by a sudden increase 
in the proportion of male cases in or around 2017 (up 
to 79% in moderate susceptibility countries). Countries 
with moderate or very high susceptibility observed 
a sudden increase in case median age in 2017 (to 33 
years old), while high susceptibility countries, which 
reported the highest median age during the whole 
study period, observed median age increase (to 40 
years old) in 2018 and 2019.

Time series analysis stratified by male and female 
notification rates showed an increasing trend more 
accentuated in males, which peaked in 2017. The most 
prominent peak in female notification rates was seen 
in 2014 (Figure 3, including data for all EU/EEA coun-
tries except Belgium and Bulgaria). When stratifying by 
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Figure 3
Distribution of hepatitis A notifications by 100,000 population, 12-month moving average and linear trend by reporting 
month and sex, EU/EEA countries, 2010–2019
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D. Female cases in low susceptibility countries
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E. Male cases in moderate susceptibility countries
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F. Female cases in moderate susceptibility countries
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G. Male cases in high susceptibility countries
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H. Female cases in high susceptibility countries
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I. Male cases in very high susceptibility countries
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J. Female cases in very high susceptibility countries

12-month moving average Hepatitis A cases Linear Trend

EU/EEA: European Union/European Economic Area.
a All EU/EEA reporting countries except Belgium and Bulgaria.
b Low hepatitis A virus infection susceptibility countries (< 30% seronegative at age 30 or 50 years: Hungary, Portugal, Romania.
c Moderate hepatitis A virus infection susceptibility countries (30–50% seronegative at age 30 years and < 30% seronegative at age 50 years): Cyprus, France, Greece, Italy, Lithuania, 

Latvia, Malta, Poland, Slovenia, Slovakia, Spain.
d High hepatitis A virus infection susceptibility countries (50–70% seronegative at age 30 years and 30–50% seronegative at age 50 years): Austria, Croatia, Czechia, Estonia, Germany, 

Ireland, Luxembourg, the Netherlands.
e Very high hepatitis A virus susceptibility countries ( > 70% seronegative at age 30 and > 50% seronegative at age 50 years): Denmark, Finland, Iceland, Norway, Sweden.

Hepatitis A virus susceptibility levels as per previously reported methodology [5].
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country susceptibility, male and female rates became 
more consistent within the same group of countries. In 
countries at low and very high susceptibility, the high-
est peak in notification rates in both sexes appeared 
in 2014, while in moderate and high susceptibility 
countries notification rates for both sexes peaked 
in 2017. Such peaks were more pronounced in males 
than females in all groups except low susceptibility 
countries.

Travel history
Information on history of travel during the exposure 
period was available for 75,195/114,382 cases (65.7% 
with information on month of statistics), with only 15 
countries having ≥  80% data completeness (Austria, 
Denmark, Estonia, Finland, France, Greece, Hungary, 
Latvia, Malta, the Netherlands, Norway, Poland, 
Portugal, Spain, Sweden). There were 10,657 (14.1%) 
cases reported as travel-related (Figure 4). Time series 
analyses stratified by travel history showed a more pro-
nounced linear increase in non-travel related cases and 
a peak in both travel and non-travel related cases in 
2017 and the following years. During the study period, 
the late summer/early autumn peaks in travel-related 
cases slightly preceded the peaks in non-travel-related 
cases. 

Hospitalisation and death
Information with ≥  80% completeness  on patient 
hospitalisation (47,436 hospitalised/52,198 cases) 
was available for 16 countries (Austria, Cyprus, 
Denmark, Estonia, Greece, Hungary, Ireland, Lithuania, 
Luxembourg, Malta, the Netherlands, Norway, Poland, 
Portugal, Romania and Slovenia), while information 
with ≥ 80% completeness on death (73 deaths/74,763 
cases) was available for 17 countries (Austria, Cyprus, 
Czechia, Estonia, Germany, Greece, Hungary, Latvia, 
Lithuania, Luxembourg, Malta, the Netherlands, 
Poland, Portugal, Romania and Slovakia).

The largest annual peak in hospitalisations was seen 
in 2014 (8,087), followed by 2017 (6,252) and 2015 
(6,049). The years with the highest proportion of hos-
pitalisations among all reported cases were 2012, 
2014, 2015 and 2019 (93%). Romania reported 34,446 
(72.6%) of all 47,436 hospitalised cases from 2010 
to 2019 with close to 100% of cases hospitalised. 
Excluding data from Romania, the highest number of 
hospitalised cases was reported in 2017 (3,775), fol-
lowed by 2018 (1,275), while the highest proportion of 
cases hospitalised was reported in 2018 (80%).

Germany and Poland reported 20 and 19 of the 73 
deaths recorded during the study period, respectively. 
The years with the most deaths reported for all coun-
tries were 2017 (n = 19), 2018 (n = 14) and 2019 (n = 13). 
For all countries, case fatality ranged from 0.01% in 
2010 to 0.18% in 2019, with 2017 and 2018 also show-
ing case fatality substantially higher than seen in pre-
vious years (0.13%). Of the 54 patients older than 50 
years of age who died from HepA, 33 died between 
2017 and 2019, with a case fatality 50 + reaching 0.6% 
in 2018 and 2019.

Transmission route
Information on the suspected route of HAV transmis-
sion was missing or classified as ‘unknown’ or ‘other’ 
for 78% of cases (n  =  89,789/114,536). Person-to-
person transmission and food-borne transmission 
were reported for 66% (n  =  16,389/24,747) and 30% 
(n = 7,508/24,747) of the remaining cases, respectively. 
Sexual transmission and injecting drugs-associated 
transmission were reported for a minority of cases (3% 
and <  1%, respectively). Among rare exposures associ-
ated with transmission, there was one case of animal 
transmission (plausibly in a laboratory setting, but no 
additional information was available), four transfusion-
associated cases, seven healthcare-associated infec-
tions and 14 cases associated with recreational water 
use.

Figure 4
Distribution of hepatitis A notifications, 12-month moving average and linear trend by reporting month and travel-related 
status, EU/EEA countries, 2010–2019
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EU/EEA: European Union/European Economic Area.
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Discussion
This study provided an extensive overview of the cur-
rent epidemiology of HepA in the EU/EEA, highlighting 
ongoing dynamics and providing up-to-date evidence to 
inform future policy choices. Almost 140,000 cases of 
HepA/HAV infection were reported in the EU/EEA from 
2010 to 2019. Most cases and the highest notification 
rates were reported in eastern EU countries, mainly 
Bulgaria and Romania. During the study period, notifi-
cation rates oscillated with an overall increasing trend 
and large peaks in 2014 and, particularly, in 2017, when 
major cross-border outbreaks were reported [11,13].

In view of such large differences in HepA epidemiology 
in different EU/EEA countries, when data complete-
ness allowed, we opted for presenting data for groups 
of countries based on their HAV susceptibility profiles. 
Such susceptibility indicator was derived from an 
assessment of both recent and historical HAV infection 
incidence, allowing for meaningful grouping of coun-
tries based on epidemiologic similarities in the past 
50 years [5]. Through this approach, it was possible to 
observe that the increasing EU/EEA trend in notifica-
tions occurred mostly in moderate and high suscepti-
bility countries, while low and very high susceptibility 
countries had a stable trend during the study period. 
We also opted for not including data for 2020 due to the 
anomalies related to the COVID-19 pandemic, possibly 
due to physical distancing policies and travel measures 
affecting contact patterns and reducing exposure risks 
in schools, via eating out or travelling abroad.

Stratifying by country, HAV susceptibility profiles 
showed that the large cross-border outbreaks (2013–
2014 food-borne outbreaks and 2017 sexual-trans-
mission outbreak) affected the four country groups 
differently. On one hand, low and very high suscepti-
bility countries reported large increases in 2013 and 
2014, respectively. In very high susceptibility coun-
tries, increases were associated with food-borne 
transmission (associated with different events impli-
cating consumption of strawberries and mixed berries) 
[12,13,16,20]. It is plausible that this same mode of 
food-borne transmission also occurred in low suscep-
tibility countries. On the other hand, the 2017 outbreak 
associated with MSM heavily affected high and moder-
ate susceptibility countries [11].

Similar patterns were observed in the median age and 
in the proportion of male cases in these different sus-
ceptibility groups during the study period. Low suscep-
tibility countries, characterised by higher notification 
rates throughout the period, reported cases with a 
median age 10–20 years lower than in other regions. 
This was expected as a younger mean age of infection 
tends to be observed in areas with higher incidence 
of HAV infection [4]. Low susceptibility countries also 
experienced a more stable proportion of male cases 
with little apparent change in 2017, confirming that the 
sexual-transmission outbreak had limited impact com-
pared with other regions. Conversely, the large increase 

in both male and female reported cases in 2014, which 
was not associated with an increase in the median age 
of infection, pointed to a large transmission event, at 
least in part, driven by food-borne transmission.

The 2017 sudden rise in median age of infection and 
proportion of male cases suggests that the extent of 
transmission among MSM sexual networks was the 
driver of the outbreak not only in countries at moder-
ate and high HAV infection susceptibility, but also in 
the rest of the EU/EEA countries. In moderate suscepti-
bility countries, the 2017 median age of infection sud-
denly increased by almost 10 years, with four of five 
cases being male. In the following 2 years, the propor-
tion of male patients rapidly decreased, while median 
age declined slowly and remained well above the pre-
2017 average. We hypothesise that this could be due to 
decreased transmission in MSM, coupled by transmis-
sion and spill overs in the general community [21].

A similar increase in the median age of infection and 
proportion of male cases was visible in high and very 
high susceptibility countries, with some distinct fea-
tures. In high susceptibility countries, the peak in 
male cases occurred in 2017 and rapidly normalised 
in the following 2 years. However, the median age of 
infection, which was already higher than in the rest 
of the EU/EEA, increased to 38 and 40 years in 2018 
and 2019, respectively. This suggests the large propor-
tion of the older population (> 30 years and > 50 years) 
susceptible to HAV, with infections spilling over from 
the MSM network to the general community [5,21]. To 
a lesser extent, the same was seen in very high sus-
ceptibility countries, although their median age of 
infection was generally lower but increased in 2013 
and 2017, illustrating not only the impact of the 2017 
sexual-transmission outbreak, but also of the 2013–
2014 food-borne outbreaks [13,16,20]. One of these 
food-borne outbreaks was linked to travel in Egypt [12]. 
While such outbreaks are well described in the litera-
ture, little can be found about the transmission drivers 
in low susceptibility countries during the same period. 
The only exception is a publication reporting that the 
HAV strain associated with the large and prolonged 
2013–2014 EU/EEA cross-border food-borne outbreak 
was retrospectively found to be one of the most fre-
quently circulating virus strains in Bulgaria during the 
2012 increase in cases [13,22].

In terms of MSM outbreaks, a male predominance in 
HepA cases has been previously described, and large 
European outbreaks affecting the MSM community 
reported in 2008–2009 and earlier showed a certain 
degree of HAV endemicity in European MSM. This 
group was able to sustain transmission of the same 
HAV strains for much longer than the general popula-
tion [23,24].

Information on travel history allowed us to observe 
that HepA cases followed an expected seasonal pat-
tern, with the majority of cases being reported after the 
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holiday season. Late summer and early winter cases are 
often associated with unvaccinated travellers visiting 
high endemicity countries during summer and end-of-
year holidays [7]. Peaks in travel-related cases slightly 
precedes those in non-travel related cases, indicat-
ing non-travel related secondary transmission follow-
ing travel-related infections. Even though the World 
Health Organization (WHO) and most EU/EEA countries 
recommend vaccinating against hepatitis A for travel-
lers to intermediate and high endemicity countries [7], 
travel is still a major driver of infections in Europe. 
Unfortunately, information on travel history is subop-
timal in the notifications for many EU/EEA countries, 
which does not allow for meaningful grouping.

More than 47,000 HepA patients were reported as 
hospitalised in 16 EU/EEA countries during the study 
period. This figure is an underestimation of the true 
number of EU/EEA hospitalisations during the study 
period as 13 EU/EEA countries, including the most 
populous, could not be included because hospitalisa-
tions were not reported. The analysis of the 2013–2014 
food-borne outbreak reported that 70% of cases were 
hospitalised for a median of 6 days [13]. Hepatitis A has 
high direct and indirect impact on both patients and 
health systems [4].

The 73 deaths reported are also likely to be an underes-
timation. Information on patient deaths is suboptimal 
in many EU/EEA countries and capturing information 
on fatal outcome may be challenging in HepA surveil-
lance. Patients may die relatively long after the initial 
HepA notification and surveillance is not always able to 
follow up on such information. Thus, it was not surpris-
ing to observe a case fatality well below that reported 
in the literature, both over the whole age stratum 
and in those older than 50 years of age [2]. However, 
thanks to high quality free-of-charge universal health-
care offered in most EU/EEA countries and due to the 
large denominator of reported cases, we expected to 
see a lower case fatality than reported in the literature. 
It should also be highlighted that frequency of deaths 
and the case fatality rate was seen to increase with 
the increasing age of patients associated with the 2017 
outbreak.

Information on the transmission route was poorly com-
pleted in the notification data and thus hard to analyse. 
Although for some sporadic cases it can be challenging 
to determine the plausible transmission route, the lack 
of this information for most cases represents a missed 
opportunity as such information could drive strategic 
prevention policies.

Our analysis had some limitations. TESSy provides a 
consistent picture of Hep A notifications during the 
study period for most EU/EEA countries. However, 
aggregated case reporting substantially limited the 
analysis of surveillance data. Although most countries 
use the European Commission case definitions, differ-
ences in the application of such case definitions (e.g. 

including laboratory-confirmed cases with no informa-
tion on clinical symptoms) might explain part of the 
differences between countries. In addition, reported 
notification rates underestimated the true HAV infec-
tion incidence due to under-ascertainment of both the 
large proportion of asymptomatic infections in chil-
dren and, to a lesser extent, of infections in population 
groups at risk of HAV infection who may have limited 
access to care or laboratory testing (e.g. underserved 
population groups or migrants) [25].

The overall median age at infection for the whole of the 
EU/EEA is actually lower than presented in this study 
since Bulgaria, which reported a high number of cases 
in children, could not be included in the analysis due to 
aggregate-based reporting. In addition, since HepA is 
more severe at an older age, those countries reporting 
mostly hospitalised cases greatly over-estimated the 
true median age of infection.

Data from TESSy do not capture information on clini-
cal outcomes, such as liver transplant or length of hos-
pitalisation, which is necessary to understand the full 
impact on patients and services and therefore plan for 
suitable and cost-effective interventions.

Finally, in the analysis of low susceptibility countries, 
Romania reported the majority of cases and is there-
fore over-represented, while Portugal, according to 
notification rates in recent years, may have fit better 
in the moderate or high susceptibility countries group.

Hepatitis A appears still to be a challenge in EU/EEA 
countries. Even though HepA has low baseline inci-
dence in most EU/EEA countries, high notification 
rates still occur in some eastern EU countries and 
all countries remain susceptible to large outbreaks 
fuelled by food-borne and sexual transmission [26]. 
Enhanced strategies to prevent disease and outbreaks 
are needed. Food-borne transmission can be limited 
by improved food safety and efficient collaboration 
between public health and food safety authorities. 
Transmission associated with risky sexual practices 
can be reduced by improved risk-communication and 
risk-group vaccination scale-up, particularly among 
MSM, as per WHO recommendations [27]. Since HepA 
outbreaks often involve multiple EU/EEA countries, 
rapid detection, alert and information-sharing within 
the EU/EEA are essential to rapidly respond and limit 
the extent of such outbreaks. The systems responsi-
ble for rapidly alerting and communicating about out-
breaks are the Early Warning and Response System of 
the European Union (EWRS) and EpiPulse. From 2010 
to 2019, most of the inquiries launched by EU/EEA 
countries in EpiPulse were aimed at alerting and inves-
tigating possible cross-border events associated with 
consumption of contaminated food or transmission in 
MSM.

Finally, information on whether a case was linked to 
a known cluster, their HepA vaccination status, and 
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molecular information on viral isolates, currently not 
reported to TESSy, could help identify the proportion 
of non-sporadic cases, potential vaccine escape vari-
ants and the pattern of virus circulation in the EU. Such 
information would also support identification of inter-
national food-borne outbreaks associated with cases 
misclassified as sporadic [28-31].

Conclusions
TESSy remains a useful tool to describe the epidemiol-
ogy of HepA in EU/EEA countries. However, its ability 
to plan/evaluate preventive/control measures could 
be improved by reporting complete high-quality case-
based observations on travel history, route of transmis-
sion and clinical outcome. Such information would, for 
example, allow planning and monitoring, or consider-
ing policies on increasing vaccination coverage of inter-
national travellers or groups at increased risk of severe 
outcome. It would also allow prioritising responses to 
events driven by food-borne or sexual transmission.
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