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From September 2011 until November 2012, 31 serum 
samples from German patients with clinically sus-
pected acute Usutu virus (USUV) infections were tested 
for USUV-specific antibodies. All samples tested nega-
tive. In addition, 4,200 serum samples from healthy 
blood donors from south-west Germany were collected 
in January 2012 and also analysed for the presence of 
specific antibodies. One sample tested positive for 
USUV-IgG and -IgM. Thus, the seroprevalence of USUV 
antibodies in healthy blood donors from south-west 
Germany was low in January 2012.

Following the first detection of Usutu virus (USUV) 
in the city of Weinheim, Germany, in 2010 and sub-
sequent spread of USUV in mosquitoes and birds in 
south-west Germany 2011 [1], a study was initiated in 
2011 to investigate potential human infections. From 
September 2011 to November 2012, 31 serum samples 
from patients in Germany with clinically suspected 
acute Usutu virus (USUV) infections were collected 
and tested for USUV-specific antibodies. In addition, in 
January 2012, 4,200 serum samples from healthy blood 
donors from south-west Germany were collected and 
also analysed for USUV-specific antibodies. Although 
all serum samples from the patients tested negative, 
one IgG- and IgM-positive blood donor was confirmed 
to have been infected by USUV by virus neutralisation 
tests, after eliminating the possibility of serological 
cross-reactivity to other flaviviruses. 

Background
USUV is a mosquito-borne, single-stranded RNA virus 
that belongs to the Japanese encephalitis virus group 
within the family Flaviviridae. USUV can cause Usutu 
fever (USUF) in humans, a mild arboviral disease char-
acterised by fever, rash, jaundice and headache. In 
contrast, in the immunocompromised patient, USUF 
can present as acute meningoencephalitis. USUV was 
originally isolated from Culex neavei mosquitoes in 

South Africa in 1959 [2]. In 2001, USUV emerged out-
side of Africa and caused an epizootic among birds in 
Austria [3]. In the following years, USUV was found to 
circulate in several other European countries including 
Hungary, Switzerland, Spain and Italy [4]. Reports on 
clinically apparent human USUV infections are scarce 
and only four cases are described so far in the litera-
ture. The first case occurred in 1981 in the Central 
African Republic and was a patient with fever and rash, 
and the second case was a 10-year-old patient with 
fever and jaundice identified in Burkina Faso in 2004 
[5]. In 2009, two human cases with an USUV-related 
neuroinvasive illness were reported from Italy [6,7]. 
Consequently, 359 Italian blood donors were tested for 
the presence of USUV-specific IgG antibodies [8]. Four 
healthy blood donors tested positive [8].

In August 2010, USUV strain 1477 was isolated from 
a pool of Culex pipiens pipiens mosquitoes that were 
trapped in the city of Weinheim, south-west Germany 
[9]. In contrast, all mosquitoes trapped during 2009 
in the city of Weinheim had tested negative for USUV 
[9]. After the initial detection in 2010, the virus spread 
in 2011 and caused epizootics among wild and captive 
birds in south-west Germany [1]. We therefore, initi-
ated this study to investigate potential cases of human 
USUV infection in Germany.

Testing of blood samples for Usutu virus
From September 2011 until November 2012, 31 blood 
samples from patients in Germany with clinically sus-
pected acute USUV infections (fever, rash or headache) 
were sent to the World Health Organization (WHO) 
Collaborating Centre for Arbovirus and Haemorrhagic 
Fever Reference and Research at the Bernhard Nocht 
Institute for Tropical Medicine (BNI) in Hamburg and 
tested for USUV-specific-IgG and -IgM antibodies with 
an in-house indirect immunofluorescence assay (IFA). 
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The IFA was validated with USUV positive and negative 
samples from Italy [6,8]. All samples tested negative.

In addition 4,200 serum samples from healthy blood 
donors from south-west Germany were collected in 
January 2012 and analysed for the presence of USUV-
specific-IgG antibodies with the in-house IFA. Serum 
samples that tested positive were further investigated 
with a commercial USUV IgG enzyme-linked immuno-
sorbent assay (ELISA) (EUROIMMUN, Lübeck, Germany) 
and for serological IgG-cross-reactivity to other fla-
viviruses such as West Nile virus (WNV), tick-borne 
encephalitis virus (TBEV), Japanese encephalitis virus 
(JEV) and yellow fever virus (YFV) by endpoint titration 
in IFA as described recently [10-13]. In addition, sam-
ples were further investigated with virus neutralisation 
tests (VNTs) as previously described [10,11]. 

Seventy-nine serum samples originating from different 
healthy blood donors tested USUV-IgG positive in IFA 
and this result was confirmed by the commercial USUV-
IgG ELISA. Serological cross-reactivity with TBEV, JEV, 
WNV and YFV was observed and highest endpoint 
titres against USUV were only demonstrated for nine 
samples. For 53 samples, the highest endpoint titres 
were demonstrated against TBEV, whereas 17 samples 
showed no titre differences between the analysed fla-
viviruses. As VNT is considered the gold standard for 
flavivirus serology, the 79 IFA-reactive samples were 
tested against USUV, WNV, JEV, TBEV and YFV by VNT. 
One sample showed neutralising antibodies against 
WNV and for 77 samples highest neutralising antibody 
titres were demonstrated against TBEV. Only one sam-
ple showed a neutralising antibody titre against USUV. 

Further investigation of the 
positive blood sample
Interestingly, the sample with a neutralising antibody 
titre against USUV also tested positive for USUV- and 
WNV-IgM in the in-house IFA (Table), demonstrating 
recent USUV infection. Consequently, four blood sam-
ples of the USUV-IgG and IgM positive tested blood 
donor, taken in the years 2007, 2008, 2010 and 2011 
were provided to the BNI for further analysis. An USUV-
IgG- and -IgM seroconversion was demonstrated in 
the blood sample from the year 2011 when compared 
to the sample from the year 2010 (Table). Moreover, a 
low anti-TBEV-IgG titre of 1:80 and 1:160 was detected 
in samples from the years 2008 and 2010, respectively 
(Table). This titre is most probably related to a previous 
TBEV vaccination. In addition, one sample showed the 
highest neutralising antibody titre against WNV (data 
not shown) and tested negative for WNV-IgM in the in-
house IFA, demonstrating a past WNV infection. 

The blood donor testing positive for USUV-IgG and 
-IgM, who was in his forties, reported no history of 
vaccination against YFV and JEV, and did not have a 
fever during a period of three months before the blood 
donation. In addition, he had not been abroad during 
this period. The blood donor lives in the city of Gross-
Gerau (Figure) and dead black birds testing positive for 
USUV were reported from the district of Gross-Gerau in 
2011 [1]. These findings, taken together with the sero-
logical results corroborate the hypothesis of a pauci- 
or asymptomatic and autochthonous USUV infection of 
the blood donor during late summer 2011.

Table
Results of serological analysis of a German blood donor at different time points, Germany, 2007–2012

Virus
Immunofluorescence assay (IFA)

Virus 
neutralisation 

test (VNT)
April 2007 October 2008 October 2010 October 2011 January 2012 April 2012 January 

2012
April 
2012IgG IgM IgG IgM IgG IgM IgG IgM IgG IgM IgG IgM

Usutu Neg Neg Neg Neg Neg Neg 1:1,280 1:160 1:2,560 1:160 1:2,560 1:40 1:40 1:80
West Nile Neg Neg Neg Neg Neg Neg 1:640 1:20 1:640 1:20 1:160 1:20 Neg Neg
Japanese encephalitis Neg Neg Neg Neg Neg Neg 1:2,560 Neg 1:1,280 Neg 1:640 Neg Neg Neg
Tick-borne encephalitis Neg Neg 1:80 Neg 1:160 Neg 1:1,280 Neg 1:1,280 Neg 1:1,280 Neg Neg 1:20
Yellow fever Neg Neg Neg Neg 1:160 Neg 1:1,280 Neg 1:1,280 Neg 1:160 Neg Neg Neg

Neg: negative.

Immunofluorescence assay and virus neutralisation test results of < 1:20 were considered negative. 
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Conclusions
In Italy in 2011, it was shown, that USUV infection can 
induce clinically asymptomatic viraemic episodes in 
humans [14]. This, together with the facts that USUV 
can cause severe disease in immunocompromised 
patients and could be a potential emerging vector-
borne disease in Europe, highlights the need for sur-
veillance to provide information necessary to take 
adequate prevention measures early. Thus, it was sug-
gested that active human surveillance should be imple-
mented in Europe and performed by detection of USUV 
RNA in blood donor samples [4]. However, an additional 

screening of organ donors for USUV IgG and USUV RNA 
could become relevant in south-west Germany during 
late summer. Screening for USUV RNA in cerebrospinal 
fluid samples from acute meningoencephalitis cases 
should be performed as well [4]. In conclusion, public 
health authorities, blood transfusion services and cli-
nicians in Germany should be aware of the risk of USUV 
infection in humans, especially during late summer.
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Figure
Origin of samples from healthy blood donors, Germany, 
January 2012 (n=4,200) 

The origin of blood donor serum samples is according to postal 
code regions. The blue dot represents the city of Groβ-Gerau, 
origin of the blood donor sample testing positive for  
Usutu virus-IgG and -IgM. 
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