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This perspective on hepatitis A in the European Union
and European Economic Area (EU/EEA) presents epide-
miological data on new cases and outbreaks and vac-
cination policies. Hepatitis A endemicity in the EU/EEA
ranges from very low to intermediate with a decline
in notification rates in recent decades. Vaccination
uptake has been insufficient to compensate for the
increasing number of susceptible individuals. Large
outbreaks occur. Travel increases the probability of
introducing the virus into susceptible populations and
secondary transmission. Travel medicine services and
healthcare providers should be more effective in edu-
cating travellers and travel agents regarding the risk
of travel-associated hepatitis A. The European Centre
for Disease Prevention and Control (ECDC) endorses
the World Health Organization’s recommendations on
vaccination of high-risk groups in countries with low
and very low endemicity and on universal vaccina-
tion in countries with intermediate endemicity. Those
recommendations do not cover the use of hepatitis A
vaccine to control outbreaks. ECDC together with EU/
EEA countries should produce evidence-based rec-
ommendations on hepatitis A immunisation to con-
trol outbreaks. Data about risk behaviours, exposure
and mortality are scarce at the EU/EEA level. EU/EEA
countries should report to ECDC comprehensive epide-
miological and microbiological data to identify oppor-
tunities for prevention.

Hepatitis A

This paper is a perspective on hepatitis A in the
European Union and European Economic Area (EU/EEA)
taking account of epidemiological data on new cases
and outbreaks, and on vaccination policies.

Hepatitis A is a common acute viral infection caused
by hepatitis A virus (HAV) that affects 120 million peo-
ple annually worldwide [1]. The virus spreads mostly
through the faecal-oral route via person-to-person con-
tact or ingestion of contaminated food or water; in rare
cases, transmission can also occur via infected blood.
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HAV belongs to the family Picornaviridae; six geno-
types have been identified, with subtypes A and B of
genotypes I, Il, and Il infecting humans [2].

Young children often have asymptomatic HAV infection.
The proportion of symptomatic infection and severe
disease increases with age. The incubation period
is 30 days ranging from 15 to 50 days. Symptoms
include fever, diarrhoea, fatigue, anorexia, nausea,
dark-coloured urine and jaundice. Hepatitis A illness
ranges from mild to severe and lasts from two weeks
to several months. Bi- or multiphasic relapsing hepa-
titis with a duration of up to 40 weeks may complicate
the course in 6 to 10% of symptomatic HAV infections
[3] but recovery is complete and no chronic infections
have been reported. Immunity after infection is life-
long. HAV infection rarely causes fulminant hepatitis
and liver failure (overall case fatality ratio: 0.1 to 0.3%).
Patients with underlying chronic liver disease and peo-
ple older than 50 years have higher case fatality ratios
(1.80/0) [4]

HAV survives in the environment and resists many
common food preservation methods including drying
or freezing [5]. Hence, food can be a vehicle of HAV
transmission. Contamination with HAV early in the pro-
duction chain of commercial food products can result
in large, prolonged and geographically dispersed out-
breaks [6,7].

Geographical distribution

The annual risk of infection with HAV is associated with
indicators of socioeconomic development, hygiene and
access to safe water. Because few countries report
notification rates, the World Health Organization
(WHO) estimates the level of endemicity based on the
age-specific seroprevalence estimates of HAV antibod-
ies in the population. Seroprevalence varies widely
among countries [1]. In areas with high endemicity (e.g.
Sub-Saharan Africa and parts of South-East Asia)at
least90% of people have antibodies against HAV by



FIGURE 1

Distribution of hepatitis A crude notification rates in EU/EEA countries, 2011
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EEA: European Economic Area; EU: European Union.

age 10 years. Outbreaks are rarely reported from these
areas because most children have asymptomatic infec-
tions and the majority of adults are immune. Areas of
intermediate endemicity are defined asthose with at
least50% seroprevalence by age 15 years, withless
than9o% by age 10 years, and include southern and
eastern parts of the European Union (EU), China, Latin
America, northern Africa, the Middle East and Russia.
In these areas, a larger proportion of the population
reaches adulthood uninfected, leading to higher sus-
ceptibility in older age groups and recurrent outbreaks
of symptomatic disease. Finally, in areas with low ende-
micity (seroprevalence of at least50% by age 30 years
and less than50% by age 15) and very low endemicity
(less than50% seroprevalence by age 30 years) such
as western and northern parts of the EU and European
Economic Area (EEA), Australia, Canada, Japan, and the
United States (US), virus circulation is limited and the
proportion of susceptible individuals is large in all age
groups.
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Epidemiology of hepatitis A in the EU/EEA
The notification rate in the EU/EEA has fallen between
1997 and 2011, from 10.0 to 2.5 per 100,000 population
[8,9]. In 2011, of the 28 EU/EEA countries reporting to
The European Surveillance System (TESSy), 21 reported
notification rates of up to one per 100,000 popula-
tion while four central and eastern EU Member States
reported notification rates above three per 100,000
population (Figure 1). Male cases accounted for 56%.
Children aged five to 14 years were most affected and
there was a peak in reported cases in September and
October as people returned from holidays and family
visits in endemic countries [9-11]. Most countries that
report cases to TESSy do not include information about
risk behaviour and exposure, preventing analysis on
risk factors. From 2005 to 2012, the reported propor-
tion of cases infected abroad ranged from 49 to 80% in
Sweden (average: 65%) [12] and was estimated at 37%
in Germany and 36% in France in the same time period
[13,14]. In France, 50% of hepatitis A cases resulted
from secondary transmission from a primary case:
80% of these occurred through a household contact
[14]. Case reports to TESSy do not consistently include
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FIGURE 2

EU/EEA countries recommending hepatitis A virus vaccination to groups defined by the WHO as at high risk for exposure

or at risk of serious clinical outcome, 2013 (n = 30%)
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EEA: European Economic Area; EU: European Union; HAV: hepatitis A virus; HIV: human immunodeficiency virus; WHO: World Health

Organization.

2 Data from Cyprus were not available.

® Some countries recommend HAV vaccination only for specific groups of healthcare workers (e.g. laboratory staff).
¢ Countries recommending HAV vaccination to HIV patients and/or chronic liver disease patients have been included in this category.

Source: Epidemic Intelligence Information System for Vaccine Preventable Diseases, websites of National Public Health Institutes and

Ministries of Health in the European Union and European Economic Area.

outcome information which makes it impossible to
monitor case fatality ratios or the proportion of cases
with complications.

Risk groups and vaccination in EU/EEA

Susceptible individuals from the EU/EEA countries at
higher risk of exposure to HAV include travellers to
areas of high endemicity, people visiting friends and
family in high endemicity areas, expatriates living in
these areas, marginalised groups living under poor
sanitary conditions, people who inject drugs, men who
have sex with men [1] and, very rarely, recipients of
blood and blood products [15]. The number of travellers
from the EU/EEA to destinations with high hepatitis A
endemicity is increasing. As a result, those destina-
tions may appear less exotic and individuals may be
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less prone to consult travel medicine clinics before
departure.

Inactivated hepatitis A vaccines are safe and effec-
tive for both pre- and post-exposure prophylaxis [16].
The WHO recommends routine childhood vaccination
in countries with intermediate endemicity, including
southern and eastern EU countries, but not in high
endemicity countries. In western and northern EU/EEA
countries, where endemicity ranges from low to very
low, the WHO recommendation is to vaccinate only
high-risk groups [1]. Some EU countries with interme-
diate endemicity recommend universal vaccination at
the national level (e.g. Greece since 2008 [17]) or at the
regional level (e.g. Catalonia, Spain [18] or Apulia, Italy
[19] since 1998). Most EU/EEA countries have issued
recommendations at least for some risk groups (Figure



2) but those are not necessarily associated with pro-
grammes, budgeted resources and coverage monitor-
ing [20,21]. An economic evaluation conducted in the
US estimated that the universal hepatitis A vaccina-
tion for children implemented in 2006 in the US led to
herd immunity and has been a cost saving intervention
for the first three years after introduction and cost-
neutral over the first 10 years of the programme [22].
Information campaigns and increased access through
removal of financial barriers can increase uptake in the
EU/EEA countries. For example, Denmark and Norway
provide hepatitis A vaccine free of charge to peo-
ple with chronic liver diseases and people who inject
drugs [17]. The WHO does not provide recommenda-
tions on the use of hepatitis A vaccination for outbreak
control: although immunisation has been reported to
be effective in controlling outbreaks in small communi-
ties, there is still lack of evidence on the wide-spread
use of vaccination to control large outbreaks [1].

Outbreaks in the EU/EEA in the past
decade

Several hepatitis A outbreaks have been reported in the
EU/EEA in the past decade. Some have affected high
risk groups while others have spread in the general
population. We divided the outbreaks in three groups,
depending on the mode and setting of infection.

Travel-related outbreaks were defined as those affect-
ing EU/EEA residents while abroad, regardless of the
mode of transmission. From November 2012 to June
2013, over 100 travellers to Egypt from 14 EU/EFTA
countries were infected with HAV of sub-genotype IB
[23,24]. Similar outbreaks among European travellers
to Egypt were reported in 2004 [25] and 2008 [21]. For
all these outbreaks, a food- and/or waterborne trans-
mission was plausible.

Community-wide outbreaks were defined as those for
which the primary mode of transmission was person-
to-person contact, including among people who use
drugs. These outbreaks often start within high-risk
groups and later spread to the general community (e.g.
in Latvia in 2008 [26]). Also religious groups, migrants
and ethnic minorities have been affected (e.g. the
Orthodox Jewish community in London 2011 [27]).

Food-borne outbreaks were defined as those for which
consumption of contaminated food in the EU/EEA was
the primary vehicle of infection. From 2009 to 2011,
three clusters of HAV infection with sub-genotype IB in
France, the Netherlands and the United Kingdom were
associated with consumption of semi-dried tomatoes
from Turkey [6,7,28]. In the first half of 2013, two differ-
ent outbreaks of hepatitis A associated with consump-
tion of frozen berries were reported, one in Denmark,
Finland, Norway and Sweden (sub-genotype IB) [29]
and the other in Italy and Ireland (sub-genotype IA)
[30]. In several outbreaks associated with fresh food
products, investigations pointed to food handlers
involved in harvesting or preparation of the products

as the source of contamination, for example in 2004 in
Belgium [31].

Why do we see outbreaks in the EU and
what to expect in the future?

The susceptible proportion of the EU/EEA population
is growing fast as a result of declining HAV incidence.
HAV vaccine uptake has not been high enough to com-
pensate for the fall in natural immunity. On the one
hand, as disease severity increases with the patient’s
age, increasing numbers of susceptible adults could
potentially result in more severe disease, and eventu-
ally in higher case fatality ratios. On the other hand,
the lower rates could also compensate for the higher
case fatality ratios and the overall mortality might not
increase or decrease.

‘Seeding events’, when HAV is introduced to a popula-
tion with low immunity via a food- or travel-associated
primary case, may lead to community transmission.
However, person-to-person transmission is uncom-
mon. In the outbreak in Denmark, Finland, Norway and
Sweden in 2013, associated with consumption of fro-
zen berries, only 10% of cases were secondary cases

[29].

Self-controls by the industries and official controls by
the food safety authorities Regulatory controls and
industry auto-controls are unlikely to completely pre-
vent the importation of HAV-contaminated foods from
highly endemic countries into the EU/EEA.* The infec-
tive dose is presumably low [32] and it is technically
challenging to detect HAV contamination in food prod-
ucts [33]. Because the virus is resistant to many pres-
ervation methods, contaminated preserved products
(e.g. frozen fruits and dried vegetables) may remain
on the market over long periods of time and result in
slowly propagating multinational outbreaks in which
the cases are widely dispersed in time and space.

Investigations of food-borne hepatitis A outbreaks are
challenging. Cases may have difficulties remembering
what they ate four weeks before onset of symptoms,
and the opportunities to sample implicated food for
testing are often limited. If the suspected vehicle is a
mixed food item (e.g. mixed berries), it may be impos-
sible to identify the contaminated ingredient.

Unvaccinated EU/EEA travellers visiting endemic coun-
tries are at risk of infection. If infected abroad, they
expose their close contacts to secondary transmission
after returning home. Healthcare providers and travel-
lers underestimate the risk of hepatitis A in tourist des-
tinations. Twenty per cent of returning travellers with
hepatitis A had not been vaccinated against hepatitis A
despite receiving pre-travel medical advice [34].

Better surveillance and increased international collab-

oration within the EU/EEA region may partially explain
the increased number of multinational outbreaks
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reported since 2012. Increasing availability and afford-
ability of molecular characterisation techniques has
made it possible to link apparently sporadic cases
and to associate them with slowly evolving multina-
tional outbreaks. Through the pooling of epidemio-
logical and microbiological information at the EU/EEA
level, the Epidemic Intelligence Information System
(EPIS) for Food and Waterborne Disease and for
Vaccine Preventable Diseases of the European Centre
for Disease Prevention and Control (ECDC) facilitate
communication among disease experts in the EU/EEA
countries and allow rapid identification of the multi-
country dimension of reported outbreaks [35]. In link-
ing geographically and temporarily dispersed cases,
RNA sequencing techniques for HAV isolates have
facilitated investigations of multicountry outbreaks.
Improved surveillance in the EU/EEA may lead to the
identification of more outbreaks at an earlier stage in
the future.

Conclusions and recommendations

Hepatitis A notification rates have declined in the past
two decades in the EU/EEA and this has resulted in a
growing proportion of adults who are susceptible to
HAV infection. Higher mean age at the time of infec-
tion could result in more symptomatic infection and
more severe disease. Unfortunately, HAV data reports
to TESSy do not include information that would allow
assessing the impact of this epidemiological shift on
disease severity and case fatality ratio [1]. There are
gaps in the vaccination uptake among high-risk groups
in low and very low endemicity countries [20,24], and
among populations living in intermediate endemicity
areas. In addition, international recommendations on
vaccination strategies for outbreak control are lacking.
Travel continues to cause imported cases and second-
ary transmission. Outbreaks provide valuable informa-
tion on missed opportunities for prevention.

On the basis of these conclusions, we recommend
improving our knowledge on the epidemiology of hepa-
titis A as well as prevention efforts: Firstly, ECDC should
work closely with the EU Member States to ensure bet-
ter reporting of cases through TESSy, including infor-
mation on mode of transmission, risk behaviours and
deaths. Secondly, EU/EEA countries should follow WHO
recommendations and consider (i) including hepatitis
A vaccination in routine childhood vaccination sched-
ules in regions with intermediate endemicity and (ii)
vaccinating individuals at high risk of infection in
countries with low and very low endemicity. Thirdly,
ECDC together with the EU/EEA countries should also
consider examining the evidence of the effectiveness
of hepatitis A vaccine use in controlling outbreaks in
the EU/EEA.* Fourthly, travel medicine services and
healthcare providers must educate travellers and
travel agents regarding the risks of travel-associated
hepatitis A, emphasising that staying in all-inclusive
luxury resorts does not protect travellers from infec-
tion because food and water might be contaminated
[21-25]. Finally, Member States and ECDC should gather
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information from outbreaks to identify missed oppor-
tunities for prevention. Useful actions are (i) timely
reporting of signals of multinational outbreaks though
EPIS, (ii) prompt sharing of epidemiological and micro-
biological data on human and food safety, and (iii)
sharing of testing protocols and interpretation frame-
works for sequencing results.
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The sentence “Self-controls by the industries and official
controls by the food safety authorities Regulatory controls
and industry auto-controls are unlikely to completely pre-
vent the importation of HAV-contaminated foods from highly
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