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In November 2013, an acute Zika virus (ZIKV) infec-
tion was diagnosed in a German traveller returning
from Thailand. The patient reported a clinical picture
resembling dengue fever. Serological investigations
revealed anti-ZIKV-IgM and -IgG, as well as ZIKV-
specific neutralising antibodies in the patient’s blood.
In Europe, viraemic travellers may become a source of
local transmission of ZIKV, because Aedes albopictus
(Skuse) and Ae. aegypti (Linnaeus) are invasive mos-
quitoes and competent vectors for ZIKV.

We report the clinical and laboratory findings of a
Zika virus (ZIKV) infection imported into Europe by a
German traveller from Thailand, in winter of 2013.

Case description

A previously healthy German traveller in his early
50s was seen at a tertiary hospital, Germany, on 22
November 2013, after returning from a vacation in
Thailand. During the patient’s three-week round trip
(in early November) which included visits to Phuket,
Krabi, Ko Jum, and Ko Lanta, he developed joint pain
and swelling of his left ankle and foot on 12 days after
entering the country. Pain and swelling was followed
by a maculopapular rash on his back and chest that
later spread to the face, arms, and legs over a period
of four days before fading. Concomitantly, the patient
suffered from malaise, fever (self-reported), and chills.
Fever and shivering were treated by self-medication
with non-steroidal anti-inflammatory drugs and only
lasted for one day. The patient had noted several mos-
quito bites previously, despite using insect repellents
regularly. He had sought pre-travel advice and his
travel partner did not have any symptoms and also did
not develop any.

Upon return to Germany, the patient was asymptomatic
except for the subjective complaint of ongoing exhaus-
tion. Physical examination was normal and no particu-
lar treatment was initiated. Laboratory parameters 10
days after disease onset revealed a slightly increased
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C-reactive protein level (5.9 mg/L; normal value <5.0),
a normal leucocyte count of 8,200 g/pL (45% lympho-
cytes, 5% monocytes, and a mildly decreased rela-
tive neutrophil count of 47% (normal range: 50-75%)).
Platelet count was normal with 238,000 g/pL. Lactate
dehydrogenase levels were elevated (311 U/L; normal
<262 U/L), with an increased plasma fibrinogen con-
centration (422 mg/dL; normal range: 180-400 mg/dL)
and serum ferritin concentration (486 ng/mL; normal
range: 30-400). Serum electrophoresis, clotting tests,
kidney and liver function tests were normal except for
an increased gamma-glutamyltransferase activity of 81
U/L (normal <60 U/L).

A serum sample from the same day (10 days after symp-
tom onset) showed a positive result for anti-dengue
virus (DENV)-IgM in both the indirect immunofluores-
cence assay (IIFA), according to [1-3]) and rapid test (SD
BIOLINE Dengue Duo NS1 Ag + Ab Combo). However,
anti-DENV-IgG was not detected in either test. Testing
for DENV nonstructural protein-1 (NS1) antigen (tested
by enzyme-linked immunosorbent assay (ELISA): Bio-
Rad Platelia Dengue NS1 Ag) and rapid test (SD BIOLINE
Dengue Duo NS1 Ag + Ab Combo) were also negative.
The detection of isolated anti-DENV-IgM prompted
us to investigate a probable flavivirus etiology other
than DENV of the patient’s illness. Serological tests
for Japanese encephalitis virus (JEV), West Nile virus
(WNV), yellow fever virus (YFV), tick-borne encephali-
tis virus (TBEV), and ZIKV were performed according
to [1-3] and the IIFAs showed only positive results for
anti-ZIKV-IgM and -1gG antibodies (Table), demonstrat-
ing an acute or recent ZIKV-infection of the patient.
Serological tests for chikungunya virus (CHIKV) were
negative (Table).

ZIKV-specific real-time reverse transcription-poly-
merase chain reaction (RT-PCR) (in-house) with prim-
ers ZIKAf (5’-TGGAGATGAGTACATGTATG-3’), ZIKAr
(5’-GGTAGATGTTGTCAAGAAG-3’), probe — labeled with
6- carboxyfluorescein (FAM) and black hole quencher 1



TABLE

Serological results of a case of Zika virus infection from Thailand imported into Germany, November 2013

Serum samples taken after symptom onset (days)

Antibody or antigen tested

31
Anti-ZIKV-1gG? 1:5,120 1:2,560 1:2,560
Anti-ZIKV-1gM? 1:10,240 1:2,560 1:320
Anti-DENV-IgG? <1:20 1:80 1:160
Anti-DENV-IgM? 1:40 <1:20 <1:20

DENV N52° (0.1 atllfi%?z::\\;eunits) (0.2 al;lsi%?:r\\;eunits) (0.1 atllfi%?z::\\;eunits)
Anti-JEV-1gG? <1:20 1:40 1:20
Anti-JEV-IgM? <1:20 <1:20 <1:20
Anti-WNV-I1gG? <1:20 1:20 1:80
Anti-WNV-1gM? <1:20 <1:20 <1:20
Anti-YFV-1gG? <1:20 <1:20 1:20
Anti-YFV-1gM2 <1:20 <1:20 <1:20
Anti-CHIKV-IgG? <1:20 <1:20 <1:20
Anti-CHIKV-IgM? <1:20 <1:20 <1:20

CHIKV: chikungunya virus; DENV: dengue virus; JEV: Japanese encephalitis virus; NS1: nonstructural protein-1; WNV: West Nile virus; YFV:

yellow fever virus; ZIKV: Zika virus.

2 Indirect immunofluorescence assay (IIFA) titres <1:20 for serum were considered negative [1-3].
® SD BIOLINE Dengue Duo NS1 Ag + Ab Combo and Bio-Rad Platelia Dengue NS1 Ag.

(BHQ-1) — ZIKAp (5>-FAM-CTGATGAAGGCCATGCACACTG-
BHQ1-37) was negative on serum. Generic flavivirus
real-time RT-PCR [4] was negative as well on serum. A
significant 5-fold anti-ZIKV-IgM titre decrease in the IIFA
was demonstrated in the third serum sample collected
67 days after disease onset (Table). The presence of
ZIKV-specific neutralising antibodies in the third serum
sample was confirmed by a virus neutralisation assay.
No laboratory investigation was conducted with the
travel partner.

Background

ZIKV is a mosquito-borne RNA virus of the Flaviviridae
family causing a dengue fever -like syndrome in
humans. The virus was first isolated in 1947 from a
febrile sentinel rhesus monkey in the Zika Forest of
Uganda [5]. ZIKV virus is thought to be maintained
in a sylvatic cycle involving non-human primates and
several Aedes species (Ae. africanus, Ae. aegypti, and
others) as mosquito vectors [6-8]. Human infection is
acquired after an infective mosquito bite in endemic
countries. However, the possibility of a secondary
sexual transmission has been reported recently [9].
The virus is endemic in Africa and south-east Asia [8],
and phylogenetic analysis suggested that African and
Asian strains emerged as two distinct lineages [10-11].
ZIKV has caused an outbreak involving 49 confirmed
and 59 probable cases on Yap Island, Federated States
of Micronesia, in 2007 [12]. This outbreak highlighted
the potential of the virus as an emerging pathogen [9],
and epidemiological and phylogenetic studies provided

evidence that the outbreak strain has been introduced
from south-east Asia [10].

The most common signs and symptoms of ZIKV infec-
tion are rash, fever, arthralgia, myalgia, headache, and
conjunctivitis. The rash is most often maculopapular.
Occasionally, oedema, sore throat, cough, vomiting,
and loose bowels are reported [11-13]. ZIKV infec-
tion can easily be confused with dengue and might
be misdiagnosed during local dengue outbreaks [8].
ZIKV-associated illness may thus be underreported or
misdiagnosed [9].

In contrast to acute dengue cases, our patient neither
showed elevated aspartate amino transferase (AST)
or alanine amino transferase (ALT) levels, nor throm-
bocytopenia. It is unclear whether these test results
may help in differentiating ZIKV from dengue cases,
as information about laboratory data during ZIKV
infection is very scarce. An Australian case [11] did
not show thrombocytopenia or elevated liver function
tests either. It was reported recently that a low platelet
count is a key variable distinguishing between dengue
versus chikungunya [14], the latter being another mos-
quito-borne virus infection with similar clinical presen-
tation and geographical distribution. Chikungunya is
thus also an important differential diagnosis for ZIKV
disease and future studies might address this issue for
ZIKV.
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Despite the virus endemicity in many geographical
areas and its potential to cause outbreaks, imported
cases to non-endemic areas are rarely reported. In
2013, one imported case from Indonesia to Australia
and one imported case from Thailand to Canada were
diagnosed in travellers [11,15]. Also in the Australian
and Canadian cases, anti-DENV-IgM was positive and
DENV NS1 antigen testing was negative. In both cases,
ZIKV infection was diagnosed after sequencing of a
positive generic flavivirus RT-PCR amplicon. Four fur-
ther cases of imported ZIKV to temperate regions have
been reported in American scientists who had returned
from Senegal and in Japanese travellers who returned
from French Polynesia, where a ZIKV outbreak is cur-
rently ongoing [16,17]. A secondary infection in the wife
of one of the American patients was assumed to be
due to sexual contact [9]. The ZIKV outbreak in French
Polynesia so far comprises more than 361 laboratory-
confirmed cases [18]. The first indigenous infection in
New Caledonia was recently reported suggesting the
spread of ZIKV, as 26 imported cases of ZIKV infection
from French Polynesia have been observed in this ter-
ritory [19].

Conclusions

This report constitutes, to the best of our knowledge,
the first laboratory-confirmed case of a ZIKV infection
imported into Europe. The case highlights that unusual
DENV serology results might be caused by a flavivirus
different than DENV despite a similar clinical picture. A
serological study after the Yap outbreak indicated that
ZIKV-infected patients can be positive in anti-DENV-
IgM assays [20], as also experienced in our case. This
cross-reaction in the Yap outbreak was seen especially
if ZIKV was a secondary flavivirus infection. These
findings underscore the importance of a careful diag-
nostic investigation in travellers suspected with den-
gue, and the well-known serological cross-reactions in
the flavivirus group. Thus, the rate at which seemingly
imported dengue cases among travellers from endemic
areas in the recent years were actually ZIKV infections
remains a question.

In all published cases of imported ZIKV infections, in
outbreak and sporadic endemic cases, the symptoms
were dengue-like. Clinicians, virologists, and public
health authorities should thus be aware of this emerg-
ing flavivirus infection. As the local transmission of
DENV by previously introduced competent vectors in
non-endemic countries has recently been reported
from Croatia, France and Madeira [2,21,22], there might
be the risk of a similar establishment in Europe of
ZIKV, after import by viraemic travellers, in particular
in areas where ZIKV competent vectors Ae. albopictus
and Ae.aegypti are present.
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