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Hepatitis E virus (HEV) is an under-recognised cause
of acute hepatitis in high-income countries. The pur-
pose of this study was to provide an overview of test-
ing, diagnosis, surveillance activities, and data on
confirmed cases in the European Union/European
Economic Area (EU/EEA). A semi-structured survey
was developed and sent to 31 EU/EEA countries in
February 2016, 30 responded. Twenty of these coun-
tries reported that they have specific surveillance
systems for HEV infection. Applied specific case defi-
nition for HEV infection varied widely across coun-
tries. The number of reported cases has increased
from 514 cases per year in 2005 to 5,617 in 2015, with
most infections being locally acquired. This increase
could not be explained by additional countries imple-
menting surveillance for HEV infections over time.
Hospitalisations increased from less than 100 in 2005
to more than 1,100 in 2015 and 28 fatal cases were
reported over the study period. EU/EEA countries are at
different stages in their surveillance, testing schemes
and policy response to the emergence of HEV infection
in humans. The available data demonstrated a Europe-
wide increase in cases. Standardised case definitions
and testing policies would allow a better understand-
ing of the epidemiology of HEV as an emerging cause
of liver-related morbidity.

Introduction

Hepatitis E virus (HEV) infection is one of the lead-
ing causes of acute viral hepatitis worldwide with
four different genotypes (1—4) responsible for most
human infections. HEV genotype 3 predominates in
high-income countries, including those in Europe.
Transmission of this genotype is usually zoonotic and
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has been linked to the consumption of pork products,
and in some instances, shellfish [1-3]. Infection, which
is most often asymptomatic, may cause an acute self-
limiting hepatitis, with symptomatic infection more
commonly reported among men older than 5o years of
age [4,5]. Reports of chronic infection among immuno-
compromised people or those with pre-existing liver
disease have been described [4].

There is evidence that HEV is an under-recognised
pathogen in high-income countries, and that the inci-
dence of confirmed cases has been steadily increas-
ing over the last decade [6-10]. Although population
studies have shown stable or decreasing seropreva-
lence rates [11,12], some countries have reported a
consistently high seroprevalence and proportion of
HEV-RNA-positive blood donors [13-16]. A systematic
review conducted by the World Health Organization
(WHO) reported HEV seroprevalence (as denoted by
presence of 1gG antibody) to range from 0.03% to 52%
among the general population and blood donors in the
WHO European Region, with the highest prevalence
reported from studies in blood donors from France and
the Netherlands [17]. Evidence of current HEV infection
in up to 77% of patients presenting with symptomatic
acute hepatitis suggests that the virus could be a con-
siderable cause of liver morbidity in European coun-
tries [17]. However, the use of different serological test
systems significantly influences the estimates of sero-
prevalence [18].

Europe-wide surveillance is not in place for hepatitis
E, and the European Centre for Disease Prevention and
Control (ECDC) has launched a number of activities
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FIGURE 1

Type of applied case definition for confirmed cases of hepatitis E virus infection in 20 European Union/European Economic

Area (EU/EEA) countries, 2015
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that aim to better understand the current epidemiol-
ogy, as well as the national monitoring systems for HEV
infection within European Union/European Economic
Area (EU/EEA) countries. A recent study involving HEV
experts from 17 countries documented an increase in
reported cases in nearly all EU/EEA countries that pro-
vided data, with France, Germany, England and Wales,
and the Netherlands reporting more hepatitis E than
hepatitis A notifications. The study also highlighted a
lack of consistency in the reporting of cases, and wide
variation in surveillance activity and case definitions
[7]. The current study builds on this work to conduct
a wider assessment of testing, diagnosis, surveillance
activities and confirmed cases of HEV infection in the
EU/EEA in order to inform the Europe-wide response to
this emerging infection.

Methods

A semi-structured survey of EU/EEA countries was con-
ducted during 2015/16. The survey was divided into
four sections (surveillance, testing and diagnosis, data
on diagnosed cases, and transfusion-associated HEV
infections) to allow separate country-level respond-
ents for each topic area with a total of 24 open and
closed questions [19]. A pilot survey was conducted at

a meeting of the ECDC HEV expert group in December
2015, and a revised survey was subsequently cir-
culated by email to nominated representatives of
ECDC’s networks, the National Focal Points for Food-
and Waterborne Diseases and Zoonoses as well as
for Microbiology and Surveillance, in February 2016.
Respondents were given three weeks to complete the
survey (which could be completed electronically), and
email and phone reminders were used to follow up with
those who had not responded.

Returned survey data were manually extracted into
Excel and double-checked. Any unclear responses
were checked by email communication with the respec-
tive experts. Analyses were conducted in Excel and
STATA version 13. The United Kingdom (UK) provided
three separate responses (from England and Wales,
Scotland, and Northern Ireland) which were consid-
ered as a single country response for all quantitative
analyses and listed separately for qualitative analyses.
A descriptive analysis was performed. The proportion
of hospitalised cases was calculated using data exclu-
sively from countries reporting hospital data, with the
number of total cases as denominator. The Eurostat
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FIGURE 2

Reported number of cases of hepatitis E virus infection by year of notification and year of surveillance commencement, 22
European Union/European Economic Area (EU/EEA) countries, 2005-2015
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2 Data available for the following countries (year of commencement of HEV surveillance/year since cases reported during study period 2005-
2015): Austria (1980/2012), Belgium (2010/2010), Bulgaria (no surveillance/2015), Croatia (2009/2009), Cyprus (no surveillance/2009),
Czech Republic (1996/2005), Estonia (1997/2005), Finland (1995/2005), France (2002/2005), Germany (2001/2005), Hungary (1993/2005),
Italy (2007/2007), Latvia (commencement unknown/2007), the Netherlands (2012/2012), Norway (no surveillance/2005), Poland (no
surveillance/2014), Portugal (commencement unknown/2014), Slovakia (2007/2005), Slovenia (1995/2005), Spain (commencement

unknown/2006), Sweden (1993/2005), and UK (England and Wales (2003/2005), Scotland (2000/2005) and Northern Ireland

(unknown/2005).

FIGURE 3

Number and proportion of hospitalisations among reported cases of hepatitis E virus infection, 14 European Union/
European Economic Area (EU/EEA) countries, 2005-2015a
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2Data available for (year of first report): Austria (2012), Belgium (2010), Croatia (2012), Czech Republic (2005), Estonia (2012), Germany
(2005), Hungary (2005), Italy (2007), Latvia (2007), Poland (2014), Portugal (2015), Slovakia (2005), Slovenia (2005) and the UK (Northern

Ireland) (2013).

®Proportion of hospitalisations only included denominator data from countries reporting both number of reported cases and number of
hospitalised cases.
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FIGURE 4

Reported cases of hepatitis E virus infection by year
of notification and travel history, 15 European Union/
European Economic Area (EU/EEA) countries, 2005-2015*
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2 Data available for: Austria, Croatia, Czech Republic, Estonia,
France, Hungary, Italy, Latvia, Poland, Portugal, Slovakia,
Slovenia, Spain, Sweden and the UK (England, Northern Ireland
and Wales).

population database from 2015 was used as source of
population denominator data [20].

Results

All EU/EEA countries with the exception of Liechtenstein
responded to the survey, giving a response rate of 30
out of 31. The data provided from countries that con-
duct surveillance was comprehensive, detailed and of
high quality.

Hepatitis E surveillance systems

Of 30 responding countries, 20 had specific surveil-
lance systems for HEV infection. The remaining 10
countries had more generic viral hepatitis syndromic
surveillance with no plans to develop any specific
surveillance for HEV infection. Of the 20 EU/EEA coun-
tries with specific systems for HEV infection, 15 had
national surveillance systems, three had laboratory
surveillance through national reference laboratories
with unknown coverage, one had blood service surveil-
lance with unknown coverage, and one had a sentinel
surveillance system covering approximately half of the
population.

Thirteen of 20 surveillance systems specific for HEV
infection had a case definition for confirmed cases.
There was wide variation in the type of case defini-
tion used: seven used laboratory and clinical defini-
tions, and six used a laboratory definition only (Figure
1). Most surveillance systems collected demographic
information as well as the date of notification and
onset of disease, whereas morbidity and mortality data
were collected less frequently (Table 1). Two countries’

surveillance systems (Ireland and the UK (England and
Wales)) differentiated between acute and chronic HEV
infection: acute infection was defined as both HEV-
IgM-positive and IgG-positive, or HEV-RNA-positive,
and chronic infection was defined as HEV RNA persist-
ing for at least 3 months.

Hepatitis E testing and diagnosis

Twenty-six countries conducted HEV testing in their
own countries, with two countries sending samples
abroad for testing and two reporting their testing avail-
ability as unknown. In 12 countries, there were less
than five laboratories able to conduct diagnostic tests
for HEV. Laboratories in 20 countries used more than
one type of test (Table 2). For HEV antibody testing in
acute cases, IgM ELISA was used in 21 countries and
IgM Western Blot in 11. Of the 22 countries using any
IgM antibody test, 20 also used IgG ELISA and nine
IgG Western Blot for the detection of IgG antibodies.
Nineteen countries reported that they were able to
conduct HEV RNA testing; all used serum/plasma and
12 also used stool specimens. Seventeen countries
reported that HEV sequencing was conducted for epi-
demiological investigations (15 countries), for research
purposes (14 countries) or as routine practice (10 coun-
tries). Ten countries provided information on why a lab-
oratory might conduct a test for HEV. Two countries had
a laboratory policy on testing for HEV: (i) UK (Scotland),
where some laboratories automatically test for HEV if
alanine transaminase (ALT)was =100 U/L, and (ii)
Ireland, where an HEV test is automatically conducted
if a test for hepatitis A virus (HAV) is requested. The
remaining countries reported that HEV testing was con-
ducted only at the request of a clinician.

Confirmed cases of hepatitis E virus infection
Twenty-two countries covering 469 million people (i.e.
91% of the EU/EEA population of 514 million people)
provided data on confirmed cases of hepatitis E (Figure
2). The total number of reported cases increased
from 514 cases in 2005 to 5,617 cases in 2015, with
21,018 cases overall during the 11-year period stud-
ied (Figure 2). A total of 93% (19,531/21,018) of cases
were accounted for by countries that have had hepati-
tis E-specific surveillance since at least 2005, and 80%
(16,810/21,018) of cases were reported from just three
countries (Germany, France, and the UK), which com-
prise 41% of the EU/EEA population. In 16 countries
providing data on the age of reported cases, the overall
proportion of those aged more than 50 years increased
from 30-47% during 2005-2008 to 60-61% during
2013-2015. In 17 countries providing data on the sex of
reported cases, the proportion of male cases remained
stable over 2005-2015, ranging from 61% in 2005 and
2015 t0 69% in 2006.

Severity associated with hepatitis E virus
infection

Data from 14 countries reporting on the total number
of hospitalisations related to HEV infection showed
an increase from 85 hospitalised cases in 2005 to
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TABLE 1

Variables collected by specific surveillance systems for hepatitis E virus infection in 20 European Union/European

Economic Area (EU/EEA) countries, 2015

Countries collecting data on hepatitis E cases Variables

via their surveillance systems

Majority (14 countries)

Unique patient identifier, date of notification, source of notification, date of birth, sex, date
of onset of disease

Some (6-14 countries)

Date of diagnosis, cluster link, occupation, pregnancy, clinical symptoms, travel, food
history, contact with animals, hospitalisation, death

Few (<6 countries)

Ethnicity, migration status, alcohol consumption, medication, immunosuppressive
medication or condition, other medical conditions, past transfusion/transplantation

1,115 in 2015 (Figure 3). Most of this increase could be
accounted for by four of the five countries that have
conducted reporting on hospitalisation status since
at least 2005. Over the same time period, the propor-
tion of cases being hospitalised has decreased from
80% (85/106 cases) to 55% (1,115/2,023 cases). Twelve
countries provided data on deaths associated with HEV
infection, with five countries recording these data since
2005. In total, 28 fatal cases were reported by five
countries (Austria, Czech Republic, Germany, Hungary
and Italy), increasing from o—2 cases per year during
2005-2011 to 4—8 cases per year during 2012—2015.

Travel history of diagnosed cases

Fifteen countries provided data on travel history. Of
hepatitis E cases reported in these countries dur-
ing the period 2005-2015, 87% (13,511/15,525) were
autochthonous (defined as locally acquired within the
reporting country). The proportion of known autoch-
thonous cases increased from 45-73% per year dur-
ing 2006-2011 to 89—97% per year during 2012—-2015.
This suggests that the considerable increase in con-
firmed cases observed after 2011 (Figures 2 and 4) can
largely be accounted for by locally acquired infection. A
very small number of cases per year (9—36 cases) were
known to be associated with travel outside of the EU/
EEA.

Discussion

This study assessed testing policy and practice, labo-
ratory diagnosis, and surveillance systems and activi-
ties for HEV infection in 31 EU/EEA countries. Thirty
of the countries responded to the survey, provid-
ing the most comprehensive picture to date of HEV
as an emerging infection among humans in Europe.
The 10-fold increase in the number of cases reported
between 2005 and 2015, more than 21,000 confirmed
cases overall and a total of 28 deaths, underline the
relevance and emerging nature of this zoonotic infec-
tion in Europe.

The survey findings demonstrate a varied response to
hepatitis E across EU/EEA countries; while two thirds
of countries have established surveillance systems,
a third of countries have no specific surveillance
and no plans to develop any. For those with existing
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surveillance, nearly one third do not apply a case defi-
nition for HEV infection nationally. Only 19 countries
reported that they were able to conduct HEV RNA test-
ing in-country, although there may be testing within
hospitals or private settings that the national public
health institutes or survey respondents are unaware of.
In most countries, it was not possible to ascertain the
criteria for referral or for HEV test requests. While there
may be an increasing awareness of locally acquired
HEV infections, there is still concern that within parts
of the clinical community, HEV is not considered as
a possible cause of hepatitis unless there is a recent
history of travel. It is therefore likely that the infection
remains under-diagnosed. There also appears to be a
gap in knowledge around the testing protocols used
in outpatient and hospital settings within countries,
which should be investigated further to understand
when, who, and why patients are tested for HEV.

Twenty-two countries (comprising more than9o% of
the total EU/EEA population) were able to provide data
on confirmed cases for at least some of the period
2005-2015. These data demonstrate that the number
of reported cases has been increasing year-on-year,
with a more than threefold increase between 2011 and
2015. The majority of cases were reported by three
countries (the UK, France and Germany) that have had
surveillance systems in place since at least 2005. A
small number of countries reported changes to surveil-
lance systems during the study period; for example,
Belgium created a national reference centre for HEV in
2011 and Portugal commenced web-based notification
in 2014. However, there were no changes that could
have contributed substantially to the increase in the
number of confirmed cases. A greater awareness of
and increased testing for HEV, particularly of patients
presenting with acute hepatitis by general practition-
ers in outpatient settings, is likely to be one of the
contributing factors e.g. through the inclusion of HEV
in some standard diagnostic protocols. The rise in the
number of symptomatic cases might also be related to
the switch in virus subtypes that has been observed in
some EU/EEA countries [7,21].

The concurrent increase in number of hospitalisations

(@ measure of increased HEV infection severity) and

5

N Check for updates:


https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2017.22.26.30561&domain=pdf&date_stamp=2017-06-29

‘(eus

*s9A :A fpue|l0dG G ¢

yd ‘Suifiag) reyuep {(Auewuan ‘Siaqzuad) aysoy

uo1deal ureyd aselawAjod-aserdiidsuel] 9sIanal (YId-1Y (PIIR J131INUOGL (YNY ‘uoldeal uieyd asesawkjod aaneluenb yddb

¢

{(Aey) ‘owoy) wipey ‘{(Auewian ‘parinapN) ussonI {(SpueliaylaN ay3 ‘usasawliN) sannsouseiq awouan {(wopSuly payun
9y} ‘wiiuy) sansouselp ssallog ‘(Auewtan “2aqnT) unwuwioiny {(Ajey ‘ouuotes) Ajey] waisAs ansouselq |Sa ((A)ey| ‘luueAol9 ues 0159S) S9qoidolg d1isouselq oidelq ¢(duedq ‘@1pi3 4ns a)jadey) 1)
welad) {(Auewssn ‘SinqueH) saiisouselp euoly (Al ‘olj9a91uo|y elUOpPING) SIJjepY uasy|3 :Saweu puelg ‘uojodiwas Aq pajesedas aie saweu puelq ‘ewwod Aq pajeledas aie sweu pueiq pue adA) Aessy .
fuoljoeal ujeyd asesswAjod
UIBYMON :|N ‘ou :N ‘W unngojSounwuw| :WS| ‘9 unngojSounwuw| 98| {SnJIA 3 siyleday AJH sajem pue puejSul M + 3 $9dodsod1w u04329)9 N3 ‘Aesse Jusaqiosounwuwi padul)-awAzua 1yS|3 9)qe]IeAR JOU -

RePL|

‘puejal)

N N N - N N - N N - N N - N N - N N puejad]
¥0d i B _ oidelq
N asnoy-u A A ¥dd dsnoy-uj A A N N N N usagon|IN N A cuaSonIW N A AieSuny
N _ N _ N - N - N N - N 929919
?ayo0y
fwelsss) .msuom
. ‘welaad)
‘uagonIN ‘UaSOIW uaSoIIW unwuwioingy uaSoIIW unwuwioiny
feuoly ‘euony ‘WS ‘93] AJH ‘WS ‘W31 AIH
¢ - : ‘uago.yl ‘uago.yl Auew.s
A Al A A wnd-anan | A Al josiam | N A s | Al osiaam | N Al s N A ?
Jejlgieay aulqwodal aulqwodal
Jejsieay Wd 112MW o234 119MW o234
*8dd asnoy-u|
asnoy-u|
N - A A - A A - N N - N N - N N - N N ajuely
uaSon|IN uagon|Iw
N - - N - - A - N N ‘03| AIH N A - N N ‘W81 ATH N A puejuiy
119MW o234 112MW o234
:wmhwvn_E uagon|IW :w.m_\dm“_E uaSon|IW
N - N N | ¥Dd asnoy-u N A /951 A3H N A 93| AJH N A /981 AJH N A ‘W8] ATH N A eluolsy
lIamwodal 119Mmwodal
aulqwodal aulqwodal
N - - A - A - - N - A - N - - A Jlewuaq
_ _ - _ _ _ dlignday
N N A N A N N N A N N N A 47929
MI TH MIEHN
N - - N - N N - N N -ou wipey N A - N N -ou wipey N A snidA)
:m.m_\d_mvn_E uaSon|IW :mm_m_wvn_s uaSon|I
N - - N [oz*se] - A | /981 A3H - A ‘93| AFH - A | /981 A3H - A ‘WSI AIH N A eljeos)
11IoMwW o334 119MW o334
oulqwodal oulqwodal
- - - - - - - - - - - - A - - - - - A elesing
¥d euolly
N asnoy-u] - A ‘¥40d-1¥ AFH A A - N N 1ejueMm N A - N N 1ejuem N A wni8)ag
lejsSiesy

21591 2104y

1001S d2d

aIndy

}S9]

JluoIy) ¥INdY

wnias ¥dd

2159

J1u0Iy) BINdY

10]q UIa1SaM S|

}S9]

J1u0Iy) {INdY

vSI13 98]

2153

JluoIy) dINdY

10]q u133SaM WS|

e1S9]

J1U0IY)  INdY

VSI13 WS|

A1juno)

G107 ‘sa1munod (YH9/NH) ed1y orwouody ueadoing/uorup) ueadoIng gz UT UOTIOJUT snIrA F s13zeday 1003op 03 pasn $3s3 Jo sadAT,

ve 31av]

0

www.eurosurveillance.org

N Check for updates:


https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2017.22.26.30561&domain=pdf&date_stamp=2017-06-29

*(euryd ‘Suiliag) rejuep {(Auewusg ‘Siaqzuad) aysoy {(Ajey| ‘owoy) wipey {(Auewsan ‘paunaN) usaSon|iw {(spueliaylaN ayl ‘uasSawliN) soisouselq swouan {(wopsSuly pajun
9y} ‘wiiuy) sansouselp ssallio4 ‘(Auewtan “2aqnT) unwuwioiny {(Ajey] ‘ouuotes) Ajey] waisAs ansouselq |Sa (A)ey| ‘luueAOlID UBS 0153S) Saqoidolg d1isouselq oidelq ¢(duedq ‘@4pi3 uns a)jadey) e7)
weldsd) {(Auewssn ‘SinqueH) saipsouselp euoly (A1l ‘oij9a9i1uo|y elUOPING) SIJjepY uasy|3 :Saweu puelg ‘uojodiwas Aq pajesedas aie saweu puelq ‘ewwod Aq pajesedas aie sweu pueiq pue adA) Aessy .
*S9A :A {pue|10dG :S fuoildeal ujeyd aselsawAjod-aseldlidsurl) 9SI9ARL (YId-1Y ‘PIde d18]2NUOqI (YNY fuolldeal uleyd asesawAhjod aaeyuenb :yddb fuoijdeas ureyd asesswAhjod :ydd ‘puejal)
UJSYION :IN ‘ou :N ‘W unngojSounwu S| ‘9 unngojSounwuwyi :9§| {sniiA 3 siyjeday AJH ‘Sajem pue pue|Sud :p + 3 (9dodsoudiw uoi3Id)d N3 ‘Aesse Juaqlosounwwi payull-awAzua 1yS|13 ‘9]qejIeAR JoU -

N - - N - N - - N - - N - - N - - N IN-n
40d
N asnoy-uj N A d0d dsnoy-uj A A - N N uagon|Iw N N - N N uasSo I N N S-yN
shesse
4ddb e12Jawwod _ IEELININ _ uasSonIN i
N asnoy-u A A “4db A A N N “ejuem A A N N “ejuem A A M+3-3N
asnoy-uj
4dd lejuem 1ejuem
N | ssnoy- A A |¥ddesnoy-upl A A - N N foidelq A A - N N ‘0idelq A A uapams
y-uj ¢ ‘
HIEFEIININ] fusSon|IN
N mmmwm.c_ A A Y¥dd dsnoy-uj A A uagon|I A A 1Sd A A uagon{Iy A A 1Sa A A ureds
- - A A - A A A A - A N - A A - A N BIUBA0|S
- - - - - - - - N A - N A - N A - N A EDeAO]S
N - N N - N N - N N - N N - N N - N N eluewoy
N _ _ A _ _ A - - N - - A - N - - A Jesnyiod
N - - N - - N - - A - - A - A - - A puejod
eUONY
N - N N “42d-1¥ AFH A A - N N |lejuem ‘93] A A - N N | lejuem ‘W3j A A AemioN
leigieay
spue|layla
N - A A - A A - N N - N N - N A - N N PuBHaUIoN
oyl
N - - N - - N - - N usgon|IN N A - - N uagonIN N A | 8inoquaxn
N - N N - N N uagon|Iw A - - N ussoN|IN - A - - N eluenyin
sansousSelq siepy siepy
awouay uasy13 Iy uasyI3 ‘U
9 M
N - - N Ydd dwlil - A - - N 98] AJH - A - - N W3| A3H - A elAjeT
123y AIH ‘uaZonIIN fuason|Iw :
S,U9G-0UdD ‘93| AJH ‘W8I ATH
¢ NIeMwoda. l1eMwod3.
euoyy
N N N “40d-Ly AFH N A - N N lejuem N A - N N lejuem N A Aey
1ejsieay
A uony
N N A “40d-Ly AFH A A - N N SSal1io4 N A - N N Ssaljiod N A pugjal|
A3 Jeigieay
lejgieay

153 JluoIy)  8INdY 159 JluoIy) ¥INdY 159| JluoIy) dINdY 159 J1uo4y) {INdYy SEET JluoIy) dINdYy 153 J1U0Iy)  INdY n
1uno)

1003S ¥Dd wnias ¥dd 1019 ulai1sam 93| vSI13 98] 1019 ua1saM WS VSI13 W3]

G107 ‘sa1munod (YH9/NH) ed1y orwouody ueadoing/uorup) ueadoIng gz UT UOTIOJUT snIrA F s13zeday 1003op 03 pasn $3s3 Jo sadAT,
ac 3iav]

| Ghackfnrup:lams.

www.eurosurveillance.org


https://crossmark.crossref.org/dialog/?doi=10.2807/1560-7917.ES.2017.22.26.30561&domain=pdf&date_stamp=2017-06-29

gradual decrease in proportion of total cases hospital-
ised between 2005 and 2015 may suggest better out-
patient diagnosis and an increase in the sensitivity of
the diagnostic system, i.e. a change in testing practice
from hospitals to community settings. For cases where
clinical information was recorded, every second case
was admitted to hospital and there were two to eight
deaths associated with HEV infection annually during
2011-2015. These figures appear high for a disease
that has previously been considered to be a mild self-
limiting infection [22]. However, a testing bias and over-
estimation of the hospitalisation rate can be assumed
because of a higher likelihood that cases of severe
liver disease or other comorbidities are tested for HEV.
Notably, only four countries were able to provide data
on morbidity status since 2005 and only five were able
to provide data on case fatality since 2005, although
nearly half of the EU/EEA countries indicated that they
are able to collect this information as of 2015. More
data are needed to address the lack of knowledge in
this area.

As our results show, the number and proportion of
autochthonous HEV infections has been increasing
since 2005. Only a very small number of cases were
known to be related to travel outside of the EU/EEA.
Although genotype data were not requested from coun-
tries, it is known that autochthonous cases tend to be
due to HEV genotype 3, the same genotype present in
European pigs and consumed pork products; travel-
related cases would be expected to be infected with
genotype 1 or 4 [2-5]. Lately, there appears to have
been a change in circulating subtypes in Europe. For
example, the number of subtype 3c recently exceeded
the numbers of subtypes 3e, f and g in humans in
England and Wales [21]. Such changes may be con-
tributing to the emergence of HEV as an important
infection in humans. Changes in the pattern of food
preparation and consumption may also be implicated.
A case—control study in England and Wales identified
pork sausages and ham purchased in supermarkets as
possible sources of infection, raising concerns about
whether current practice in preparing these products
is sufficient to prevent HEV infection [23]. More stud-
ies among humans, animal populations and on food
are essential to informing on possible sources of HEV
infection.

The main limitations of this study are the variation in
the denominator data for reported cases of hepatitis E
(most countries were only able to provide a subset of
demographic information or a limited number of years
of data) and the merging of data on reported cases of
hepatitis E despite the different case definitions and
testing approaches used by EU/EEA countries. These
limitations have in part been addressed by showing
data by year of surveillance introduction and by limit-
ing the denominator to cases where the relevant infor-
mation was known. The varying number of countries
providing data inconsistently over the study period
prompted us not to perform any trend analysis to avoid

further introduction of bias. In the future these limita-
tions could be addressed by standardisation of surveil-
lance systems for HEV infection, harmonisation of the
case definition as well as testing algorithms across EU/
EEA countries. This would enable better assessment of
the burden of disease due to HEV in Europe and facili-
tate a better understanding of the actual number of per-
formed tests or population coverage as a denominator,
thus avoiding diagnostic and surveillance artefacts.

In summary, EU/EEA countries are at different stages
in their surveillance and testing capacity for HEV, and
there is no standardised European case definition.
For the time period 2005-2015, at least 22 countries
were able to report on cases infected with HEV, either
through formal surveillance or existing systems of
laboratory notifications. WHO’s global health sector
strategy on viral hepatitis asks countries to establish
surveillance for viral hepatitis, particularly in blood
donors [24]. Our study describes the availability of
general hepatitis E surveillance in most EU/EEA coun-
tries. These data demonstrate a Europe-wide increase
in reported cases, as well as a high number of reported
HEV-related hospitalisations and a total of 28 deaths,
between 2005 and 2015. They also provide a better
understanding of the epidemiology and burden of HEV
as an emerging cause of liver-related morbidity in EU/
EEA countries.
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