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Between 16 July and 21 August 2011, 31 cases of West 
Nile neuroinvasive disease were reported from four 
regions in Greece. Of these, 17 occurred in districts 
that had not been affected in 2010. The reoccurrence 
of human cases in two consecutive years (following 
the large 2010 outbreak) and the spread of the virus in 
new areas suggest that West Nile virus is established 
in Greece, and its transmission may continue to occur 
in the future.

Since July 2011, an outbreak of West Nile virus (WNV) 
infection has been ongoing in regions in Greece that had 
already been affected in 2010, and in regions that had 
never reported human cases before. Here we present 
information on the extent of the ongoing outbreak and 
describe the geographical and temporal distribution of 
West Nile neuroinvasive disease (WNND) cases.

During 2010, Greece experienced the second largest 
outbreak of WNV infections in Europe since the one 
that had occurred in Romania in 1996 [1-3]. Overall, 262 
cases of WNV infection in humans were notified mainly 
in northern Greece. In the Central Macedonia region all 
seven districts had reported cases and in the adjacent 
Thessalia region one of the four districts was affected. 
Among reported cases, 197 presented with WNND and 
33 of these died, indicating a case fatality rate of 17% 
among WNND cases [1]. WNV lineage 2 sequences 
were obtained from three pools of Culex mosquitoes 
(strain Nea Santa-Greece-2010), from two blood donors 
and from wild birds [4-6]. This was the first time that 
WNV infection was documented in humans in Greece, 
although serosurveys in the early 1960’s, 1980’s and 
2007 identified WNV antibodies in approximately 1% 
of the human population, suggesting that WNV, or a 
related flavivirus, was circulating in Greece [7-9].

Surveillance methods
As part of the general surveillance system, physicians 
in Greece are asked to notify the Hellenic Centre for 
Disease Control and Prevention (HCDCP) of all cases 

of WNV infection, using a slightly modified 2008 
European Union (EU) case definition (the same as the 
one used in 2010) [2,10]. A confirmed case is defined 
as a person meeting any of the following clinical cri-
teria: encephalitis, meningitis, fever without specific 
diagnosis and at least one of the four laboratory cri-
teria: (i) isolation of WNV from blood or cerebrospinal 
fluid (CSF), (ii) detection of WNV nucleic acid in blood 
or CSF, (iii) WNV-specific antibody response (IgM) in 
CSF, and (iv) WNV IgM high titre, and detection of WNV 
IgG, and confirmation by neutralisation. A case is con-
sidered probable if the patient meets the above clinical 
criteria and a WNV-specific antibody response is dem-
onstrated in his or her serum sample. 

A standardised reporting form is used to collect infor-
mation regarding the demographic characteristics, 
clinical manifestations, underlying chronic medical 
conditions, potential risk factors and laboratory results 
of the reported cases. Regular telephone inquiries to 
hospitals in the affected areas are conducted for case 
finding, follow-up and data validation. In addition, in-
depth telephone interviews are conducted using a semi-
structured questionnaire to obtain a detailed exposure 
history of all cases. Cases reported as encephalitis 
(including meningoencephalitis), meningitis, or acute 
flaccid paralysis, are classified as WNND cases. All 
other cases are considered non-neuroinvasive.  

Laboratory methods
Serum and CSF specimens were tested for the pres-
ence of WNV-specific IgM and IgG antibodies using 
commercial ELISA kits (WNV IgM capture DxSelect and 
WNV IgG DxSelect, Focus Diagnostics Inc, Cypress, CA, 
USA). WNV positive specimens were also tested for the 
presence of other flaviviruses: tick-borne encephalitis 
virus (TBEV) and dengue virus (DENV). 

Data analysis
Incidence rates were calculated using as denominator 
the 2007 mid-year population estimates of the Hellenic 



2 www.eurosurveillance.org

Statistical Authority (HSA) [11]. Comparison of categori-
cal variables was assessed using the chi-squared test. 
Risk ratios (RR) were calculated to compare incidence 
rates. The analysis was carried out using STATA ver-
sion 10 software (Stata Corporation LP, Texas, USA). 
Data were mapped using the GNU R software (www.
gnu.org/s/r/).

Results
By 21 August (week 33), 37 laboratory-diagnosed cases 
of WNV infection were reported to the HCDCP; 31 of 
these (24 confirmed and seven probable) presented as 
WNND cases and six of them (all probable) as non-neu-
roinvasive. This report focuses mainly on the 31 WNND 
cases, which were identified and reported more con-
sistently, because of the disease severity. The overall 
incidence of WNND in the country was 0.28 cases per 
100,000 population (Table).  

For the 37 laboratory confirmed cases, 31 serum sam-
ples and 25 CSF specimens were available; for 19 
patients both CSF and serum specimens were pro-
vided, while for six patients only CSF was available. 
WNV-specific IgM antibodies were detected in all 31 
serum samples and in 24 CSF specimens, while WNV-
specific IgG antibodies were detected in 15 serum and 
eight CSF specimens. In all 19 patients for whom both 
types of specimen were available, WNV-specific IgM 
antibodies were detected in both CSF and serum. As 
was the case in 2010, all specimens were negative for 
TBEV, while low level of cross-reactivity was seen in 

IgM with DENV [12]. None of the patients had been vac-
cinated for yellow fever. 

The first case of WNND reported onset of symptoms on 
16 July 2011 (week 28) (Figure 1). An increased number 
of cases was observed during weeks 30 and 32. 

The median age of patients with WNND was 70 years 
(range 21–87) with the age-specific attack rate of 
WNND increasing significantly (p=0.009) with increas-
ing age. The incidence in persons aged 70 years or 
older was approximately 23 times higher compared to 
that of individuals younger than 30 years (Table). Of all 
WNND cases, 19 were male. The place of residence of 
WNND cases is presented in Figure 2. 

None of the cases reported travel abroad during the 
incubation period. The first cases occurred in north-
ern Greece in Central Macedonia and Thessalia region, 
whereas approximately 10 days later, cases were 
reported for the first time from Eastern Attiki (in close 
proximity – approximately 43 km – to the metropoli-
tan area of Athens). Overall, cases were distributed 
throughout nine of 54 Greek districts in four of 13 
Greek regions. Of all WNND cases, 17 occurred in areas 
where cases had not been documented in 2010 (namely 
Karditsa and Trikala in Thessalia region, and Eastern 
Attiki and Viotia, in Central Greece). None of the cases 
had a history of recent blood transfusion or tissue/
organ transplantation. 

Table
Basic characteristics of reported cases of West Nile neuroinvasive disease, Greece, 16 July – 21 August 2011 (n=31)

Characteristic Number of cases Incidence ratea (per 
100,000 population)

Risk Ratio
(95% confidence interval)

Age group (years)
<30 2 0.05 reference
30-49 2 0.06 1.10 (0.15–7.78)
50-59 3 0.21 3.91 (0.65–23.41)
60-69 5 0.42 7.77 (1.51–40.03)
≥70 19 1.26 23.30 (5.43–100.04)
Sex
Female 12 0.21 reference
Male 19 0.34 1.61 (0.78–3.33)
District/prefecture (region) of residence 
Karditsa (Thessalia) 5 4.30 12.26 (3.29–45.66)
Eastern Attiki (Attiki) 10 2.48 7.05 (2.21–22.49)
Serres (Central Macedonia) 3 1.59 4.54 (1.02–20.27)
Larissa (Thessalia) 4 1.40 3.99 (1.00–15.95)
Imathia (Central Macedonia) 2 1.39 3.95 (0.72–21.58)
Viotia (Sterea Ellada) 1 0.80 2.27 (0.25–20.32)
Trikala (Thessalia) 1 0.77 2.18 (0.24–19.50)
Pella (Central Macedonia) 1 0.69 1.96 (0.22–17.57)
Thessaloniki (Central Macedonia) 4 0.35 reference
Total 31 0.28

a	 Incidence rates were calculated using as denominator the 2007 mid-year population estimates of the respective groups available from the 
Hellenic Statistical Authority.
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Of all WNND cases, 22 presented with meningoen-
cephalitis and nine with meningitis alone. Two patients 
presented with a combination of meningoencephalitis 
and acute flaccid paralysis. Information on underlying 
chronic medical conditions was available for 23 of the 
WNND cases: 17 had at least one underlying disease, 
with the most common being hypertension (n=11), dia-
betes mellitus (n=7) and coronary artery disease (n=6). 
All WNND cases were hospitalised and six were admit-
ted to an intensive care unit (ICU). As of 21 August 
2011, one case (aged over 70 years) who had several 
underlying conditions, had a fatal outcome. 

There were also six non-WNND cases reported, who 
probably represent a very small fraction of all non-
WNND, as mild WNV cases are less likely to seek medi-
cal care and be identified. In depth interviews were 
conducted with all of them. The median age of the 
reported non-WNND cases was 44 years (range 10-78) 
and was significantly different (p=0.009) from that of 
non-WNND ones (median age 70 years; range 21-87). Of 
those, five were hospitalised but none in an ICU. With 
regard to specific symptoms, fever was reported by all 
of them, followed by headache (n=3), rash (n=2), weak-
ness (n=2) and nausea/vomiting or diarrhoea (n=1). 

Figure 2
Place of residence of reported cases of West Nile neuroinvasive disease, Greece, 16 July – 21 August 2011 (n=31)
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Source: Hellenic Centre for Disease Control and 
Prevention.

Figure 1
Reported cases of West Nile neuroinvasive disease by week 
of symptom onset, Greece, 16 July – 21 August 2011 (n=31)

As this is an ongoing outbreak, the number of 2011 cases 
corresponding to previous weeks may increase as more cases are 
confirmed retrospectively.
Source: Hellenic Centre for Disease Control and Prevention.
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Discussion and conclusions
Following the large WNV outbreak in 2010, WNV human 
infections are notified in Greece for a second consecu-
tive year. As of 21 August, 31 WNND were reported 
from four regions in Greece. Human cases of WNV 
infection were also detected in other European and 
Mediterranean countries during this season (as of 18 
August, two cases had been reported in Romania, 21 
in the Russian Federation, two in Albania, and five in 
Israel) [13].

The 2010 outbreak in Greece was mainly localised in 
Central Macedonia. Although cases seem to reoccur in 
the same districts as in 2010, a new geographic pattern 
of WNV spread is being observed in 2011. Following the 
intense WNV amplification and transmission in Central 
Macedonia in the previous year, the virus seems to 
disperse southward to the newly affected areas of 
Thessalia region (Karditsa) and further south to East 
Attiki (approximately 500 km from Central Macedonia), 
in proximity to the metropolitan area of Athens. Similar 
dispersal patterns have been observed in California, 
which has a similar climate to Greece, where WNV was 
introduced in 2003 and quickly spread throughout the 
state [14,15]. 

The temporal distribution of cases shows that the 
first human cases in 2011 occurred approximately two 
weeks later compared to 2010. Comparing the mag-
nitude of the current outbreak in Central Macedonia 
to the outbreak in the previous year, the current 
one remains lower to date, suggesting decreased or 
delayed WNV transmission in humans. Due to the high 
visibility of the 2010 outbreak and the subsequent 
raised awareness to the infection among physicians, it 
is unlikely to be due to delayed recognition of the dis-
ease or under-reporting. However, as this is an ongoing 
outbreak, the number of 2011 cases corresponding to 
previous weeks may increase as more cases are con-
firmed retrospectively. 

In early May and June 2011, WNV transmission was 
detected by seroconversions of sentinel chickens and 
domestic pigeons in Central Macedonia [15]. Lineage 
2 WNV sequences were obtained from one pool of 
Culex pipiens mosquitoes trapped in the city of Agios 
Athanasios (40º43’0.59’’N, 22º44’7.04’’E) west of 
Thessaloniki on 23 June 2011. This strain showed 
the highest homology (99.4%) to the Nea Santa/
Greece/2010 WNV strain detected in Culex pipiens in 
2010. An identical strain was also detected in sero-
converted sentinel chickens in the same city on 13 July 
2011 [15]. Genetic characterisation of WNV strain(s) of 
2011 circulating in other areas will elucidate whether it 
is an identical strain or a newly introduced one. 

Regarding equidae, five horses from East Attiki pre-
sented with clinical WNV disease manifestation, as 
well as one horse from Serres (Central Macedonia) with 
antibodies against WNV that demonstrated a recent 
infection (IgM positive) (Figure 2) [16]. The first two 

cases in horses were identified before human cases 
had been reported in Attiki and thus functioned as an 
early warning signal.

Following the large 2010 WNV infection outbreak, a 
number of public health measures were implemented 
in 2011: 
•	guidelines for healthcare professionals for the rec-

ognition, management and diagnosis of encephalitis 
and WNV infection in order to improve their aware-
ness regarding the disease; 

•	enhanced surveillance of encephalitis and WNV infec-
tion in humans; 

•	a project on mosquito mapping across the country; 
•	a project on mosquito surveillance; 
•	a seroprevalence study of WNV infection among 

humans in the epicentre of the 2010 WNV infection 
outbreak; 

•	a WNV seroepidemiological study in domestic 
pigeons and poultry; 

•	multi-sectoral collaboration and exchange of infor-
mation between human health, veterinary health and 
entomological sectors; 

•	guidance for blood and blood product safety accord-
ing to the EU directives; 

•	communication and health promotion activities 
encouraging personal protection against mosquito 
bites in the general population; 

•	vector control activities. 

In conclusion, the reoccurrence of human WNV infec-
tion cases in two consecutive years and the spread of 
the virus in newly affected areas, suggest that WNV is 
established in Greece and transmission may continue 
in the future. Intensified vector mosquito control pro-
grammes, along with ongoing public health educa-
tion, integrated human and animal WNV surveillance to 
monitor the spread of the virus and implementation of 
blood transfusion measures are necessary to prevent 
transmission and control the disease.

Updates on reported WNV cases in Greece are pub-
lished in the Weekly Surveillance Reports available in 
English on the HCDCP website [17].
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