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a b s t r a c t

Background: Acute hepatitis due to hepatitis E virus (HEV) infection is both indigenous and imported to
Europe. Few studies provide information about the role of HEV as an agent for acute hepatitis in Spain.
Objectives: To investigate the frequency of the HEV infection among patients displaying acute hepatitis
of unexplained origin in Spain, comparing the performance of two different diagnostic approaches.
Study design: Specific IgM antibody and HEV RNA tests were used to study samples from 277 patients
with acute hepatitis of unknown aetiology received during a six-year period. Samples were sent by 52
hospitals from almost all regions of Spain.
Results: Evidence of acute infection by HEV was obtained for 30 patients in total (10.8%), and 16 cases
cute hepatitis
mported diseases

were unrelated to recent international travel. On samples from 158 patients tested for both anti-HEV IgM
and HEV RNA at admission, the yield of IgM antibody testing (11.4%) was higher than the yield of HEV
RNA testing (9.5%).
Conclusions: HEV could be responsible in Spain of about 11% of cases of acute hepatitis of unknown origin
overall, and of about 8% of cases unrelated to international travel or immigration. India and neighbour
countries represent the highest risk for import of epidemic HEV strains into Spain. Both antibody assays

equir
and molecular tests are r

. Background

Acute hepatitis due to hepatitis E virus (HEV) infection is both
ndigenous and imported to Europe. Imported cases come mainly
rom the Indian subcontinent and from the Far East. Indigenous
ases have been reported almost all over Europe, from Scandinavia
o Spain, and from the United Kingdom to Greece.1–14

Eight studies performed in Europe offer data to assess the role
f HEV as an agent for acute hepatitis in the region.2–7,11,14 The
iagnostic technology for HEV infection has evolved over the last
ears, and the information available for some countries (i.e., Italy
r Greece) is already out-of-date in regard to it.1,2 Reports on
alse reactivity with tests for anti-HEV detection in settings of low
ndemicity suggest that performance of HEV serology is not yet
ptimal, and may give rise to mistakes in diagnosis.15,16

With such limitations, the participation of HEV in production
f acute hepatitis has been assessed for Italy (10.1%),2 south-
est Spain (8.9%),17 the Netherlands (4.4%),5 southwest England
9.0–11.7%),3,6,7 Finland (22.7%)11 and Hungary (9.6%).14
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ed to optimise the final yield of laboratory diagnosis.
© 2010 Elsevier B.V. All rights reserved.

2. Objectives

The objective of the present study was to ascertain the contribu-
tion of HEV to acute hepatitis of unexplained origin in Spain. Since
use of both serological and molecular tests was planned, the perfor-
mance of these two diagnostic approaches might also be compared.

3. Study design

In January, 2004, a free service of diagnosis of HEV infection
among patients with acute hepatitis of unexplained origin was
offered by the National Centre of Microbiology (Majadahonda,
Madrid) to all centres from the Spanish National Health System.
Anti-HEV IgG and IgM was tested by a recombinant immunoblot
test (RIBT) (recomBlot HEV, recombLine HEV, Mikrogen GmbH,
Martinsried, Germany) on all samples received for study. HEV RNA
was tested at admission by two polymerase chain reaction (PCR)
tests10 on samples received after January, 2008, and retrospectively
on a subset of the remaining after selection. Identification of the
viral genotype was performed as described elsewhere.10
4. Results

From January, 2004 to December, 2009, single serum sam-
ples from 277 patients were received from 52 centres from 17
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Table 1
Results obtained from routine anti-HEV IgM and HEV RNA testing of single serum
samples from 158 patients with acute hepatitis of unexplained origin studied from
January, 2008 to December, 2009.

Anti-HEV IgM HEV RNA Total

Positive Negative

Positive 11 7 18
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Indeterminate 1 4 5
Negative 3 132 135
Total 15 143 158

f the 19 regions of Spain. Centres from eight regions placed at
he centre (Madrid, Castile-León), the south (Andalusia, Ceuta), the
orth (Basque Country, Asturias, Galicia) and the east (Valencia)
f the country contributed with 88% of patients studied. Twenty-
ve follow-up samples were received on demand from 16 selected
atients. Hepatitis A, B and C virus infections had been ruled-out at
rigin in all cases. One hundred and fifty-eight patients (57%) were
tudied in year 2008 or 2009.

Patients ranged in age from 2 to 98 years (mean: 39.6, 45 lack-
ng data), and 50.4% were men. Seventy-nine were immigrants or
nternational travellers who returned to Spain less than one month
efore the onset of disease. The remaining 198 were born in Spain
nd had not travelled abroad recently.

Evidence of acute HEV infection was obtained for 30 patients.
wenty-four were studied in years 2008 or 2009. Results obtained
rom routine anti-HEV IgM and HEV RNA testing of the initial sam-
les from patients studied in that period are summarised in Table 1.
wenty-two patients tested positive for either one marker or both.
nti-HEV IgM yield was 11.4%, and most positive samples tested
lso positive for HEV RNA (61%). Viral RNA was also found in one
ample indeterminate for anti-HEV IgM, and in three samples neg-
tive for anti-HEV IgM out of 135 tested (2.2%). Seroconversion
or anti-HEV IgG was found in two patients testing negative for
nti-HEV IgM and HEV RNA in the index sample.

The HEV genotype responsible for the infection could be iden-
ified in 19 patients. Ten strains were from genotype 3, eight from
enotype 1, and one from genotype 4. The yield of anti-HEV IgM
esting did not display differences in regard to the genotype iden-
ified (8/9, 89% for genotype 3 vs. 6/8, 75% for genotype 1).

Sixteen patients with acute HEV infection were born in Spain
nd did not travel abroad recently. Nine HEV genotype 3 strains
ere identified among them. The remaining 14 patients were

mmigrants or international travellers. Eight HEV strains from
enotype 1 were found among them, six acquired in the Indian Sub-
ontinent, one in Senegal, and one in Thailand. A single strain from
enotype 4 was found in one traveller from Vietnam, and a geno-
ype 3 strain in one patient who spent the vacation in the Dominican
epublic.

. Discussion

In the present study, a diagnosis was established after testing the
ndex sample for anti-HEV IgM and HEV RNA in 28 patients with
cute hepatitis E out of 30 found (93%). When both markers were
outinely tested on all samples at admission, 50% of HEV-infected
atients tested positive for both, but some tested positive for anti-
EV IgM only (32%), or for HEV RNA only (18%). The yield of anti-
EV IgM testing was independent of the viral genotype involved.

Most cases of hepatitis E found among travellers corresponded

o patients coming from the Indian subcontinent. Just two cases
ere found in travellers returning from Latin America. Human
EV genotype 3 infections have not been reported yet from the
aribbean region. Genotype 3 strains infect swine herds in Costa
ica,18 and genotype 1 strains are responsible for acute hepatitis E
ical Virology 50 (2011) 69–71

in Cuba19 and Venezuela (Gutiérrez C, personal communication).
Importation of HEV genotype 3 infections from the Dominican
Republic seems, therefore, unlikely, and the infection found in the
present study might have been acquired locally after the travel.

Indigenous hepatitis E was in this series almost as frequent in
Spain as the imported disease, and accounted for 8.1% of acute hep-
atitis unrelated to travel or immigration. With the single exception
of Finland,7 this figure meets data reported before from Spain13 and
from other countries of Europe.2,3,10,14 The finding was more fre-
quent among patients from the northern regions (Basque Country,
Cantabria, Asturias and León) than among the remainder (14.8%
vs. 5.1%; chi2 = 4.353, p < 0.05). Hepatitis E is also frequent in the
neighbouring French region of Midi-Pyrénées,12 which shares char-
acteristic economic activities, such as livestock farming, with these
regions. The virus sources and the transmission routes remain
unknown for most cases of hepatitis E acquired in Europe, and live-
stock farming might perhaps rise the opportunity of infection from
sources other than the swine livestock not identified yet.

In conclusion, the yield of anti-HEV IgM testing in diagnosis of
acute hepatitis E was higher than the yield of viral RNA detection
by PCR, but both approaches were required to optimise the final
yield of laboratory diagnosis. Evidence suggesting an influence of
the viral genotype in the diagnostic yield of antibody tests was not
obtained in the present study. HEV could be responsible in Spain of
about 11% of cases of acute hepatitis of unknown origin overall, and
of about 8% of cases unrelated to international travel or immigra-
tion. India and neighbour countries represent the highest risk for
import of epidemic HEV strains into Spain by travellers and immi-
grants, and Latin American countries seem to involve a much lesser
risk, if any.
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