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In July-September 2012, one month earlier than in
previous years, 13 confirmed human cases of West
Nile virus infection were diagnosed in northern lItaly,
including five with neuroinvasive disease, three
with West Nile fever, and five West Nile virus (WNV)-
positive blood donors. In nine cases, the presence of
the WNV lineage 1a Livenza strain, characterised in
2011, was ascertained. Symptomatic patients had pro-
longed viruria with high viral load.

In 2012, West Nile virus (WNV) infection has become a
concern for many public health experts. Earlier occur-
rence in this year of an increased number of human
cases has been reported by European countries to the
European Centre for Disease Prevention and Control
(ECDCQ) [1]. Moreover in the United States, over 1,000
WNV infection cases have been reported to the Centers
for Disease Control and Prevention (CDC), the highest
number for the period, since WNV was first detected in
the country in 1999 [2].

We recently reported the case of a WNV ribonucleic acid
(RNA)-positive blood donation identified in northern
Italy in July 2012, which suggested circulation of WNV
one month earlier than in previous years [3]. Partial
sequencing of the WNV RNA (GenBank accession num-
bers: JX417422 and JX470578) demonstrated identity
with the genome of a lineage 1a WNV strain, called
Livenza strain, which had been identified in the same
area in 2011 (WNV-Livenza/2011 strain) and which was
divergent from the strain responsible for the 2008-09
outbreak in northern Italy [3]. We report here an update
on the surveillance activity for WNV in northern Italy,
which confirms the feared earlier occurrence of human
cases and the spread of the Livenza strain. We also
describe clinical and virological findings in patients
with WNV infection and the rapid public health inter-
ventions that were undertaken in the affected areas.
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Surveillance activities and results

In Italy, surveillance activities for human WNV neu-
roinvasive disease (WNND) are defined annually by the
National surveillance programme [4]. In addition, in the
Veneto region, special surveillance for West Nile fever
has been implemented since 2010. According to the
protocol, from 15 June to 30 November, patients with
fever over 38.5°C and absence of concomitant diseases
which could account for the febrile illness, are investi-
gated as possible cases of WNV infection and referred
to the regional reference laboratory for confirmation,
as reported [5,6]. Confirmed cases of WNV disease are
immediately notified from local public health depart-
ments to the regional authorities, which report cases
to the Ministry of Health. The case definition of WNND
and West Nile fever is as defined by the European Union
[7]. Since 2012, detection of WNV RNA in urine has been
included among the laboratory confirmation criteria.
In the Veneto region, according to the 2012 national
directives, nucleic acid amplification testing (NAAT) for
screening of tissue and organ donations is carried out
in the period between 15 July and 30 November in all
the regional territory, while screening of blood dona-
tions is carried out during the same period in the prov-
inces where human cases of WNND were identified in
2011, i.e. Venice, Treviso, and Belluno provinces.

By 3 September 2012, 13 confirmed cases of WNV
infection, including the first previously reported case
in July, have been diagnosed in the Veneto region.
The 13 cases had symptom onset between 15 July and
24 August, and eight were male. Cases had an age
range of 49 to 87 years. The presence of WNV lineage
1 was demonstrated in 12 cases with detectable WNV
RNA by specific real-time reverse transcription poly-
merase chain reaction (RT-PCR) assays, as previously
described [5]. For nine cases who had a relatively high
viral load in blood or urine, sequencing of WNV RNA



was successful and ascertained that all these cases
were infected with the WNV Livenza strain (Table). For
one of these cases, the virus was isolated in cell cul-
ture and fully sequenced (GenBank accession number:
JX556213). Genome sequence analysis demonstrated,
that compared with the full genome sequence of the
WNV-Livenza/2011 strain (GenBank accession number:
1Q928174) [8], the sequence of the isolated virus har-
boured two non-synonymous substitutions, resulting
in a Val113lle amino acid mutation in the capsid protein
and a Valgslle mutation in the non-structural protein
5 (NS5). Eight synonymous nucleotide changes were
additionally observed. The strain of the isolated virus
was named WNV Livenza/2012/31.1 strain, with 31 rep-
resenting the week number and one the sequential
number of cases of the week.

Findings in blood donors

The first case of WNV infection in Italy in 2012, as
already described [3], was identified by NAAT screening
of blood donors in Venice province on 15 July. Further
six positive blood donations were later detected among
donors who resided in nearby areas to the first case
(Figure), two of these as recently as September 2012.
So far, laboratory and follow-up data are available for
the first five infected blood donors detected, who are
therefore included among the 13 total cases described
in this communication. The most common symptom
reported among the five blood donors was asthenia
that occurred one to five days after donation. One
donor, however, reported asthenia only at follow-up
visits after retrospectively recalling having this symp-
tom two days before donation. All but one donor were
WNV IgM positive at the time of donation and devel-
oped IgG antibodies within the following week. In the
urine of three donors, up to 5,000 copies/mL of WNV
RNA were detectable, and this persisted for up to six
days longer than in blood (Table). WNV RNA detection
in urine was performed by using two different real-time
RT-PCR methods, respectively targeting WNV lineage 1
[9], and both WNV lineage 1 and lineage 2 [10] on total
nucleic acids purified from 1 mL urine, by using the
NucliSENS EasyMAG system (bioMérieux SA, Marcy
I’Etoile, France).

Findings in patients

Five cases of WNND and three of West Nile fever were
confirmed (Table). A further probable case of WNND
and two probable cases of West Nile fever are cur-
rently under investigation. Symptoms in patients with
WNND were not severe and clinical improvement was
observed in most patients. A common laboratory find-
ing in patients with WNND or West Nile fever was detec-
tion of WNV RNA at high load (up to 100,000 copies/mL)
in urine, and its persistence (over 30 days in one case)
for a longer time than in blood and in the cerebrospinal
fluid (CSF), even in the presence of WNV IgG antibod-
ies. Of the eight patients, infection by WNV Livenza
strain was confirmed in six. Five of these patients were
resident in Venice province, in the area surrounding
the Livenza river, and one in Treviso province, near the

Piave river, in an area where, in 2011, a different WNV
lineage 1a strain, called Piave strain, was identified in
a patient and fully sequenced [8] and WNV lineage 2
was detected by veterinary surveillance [11].

Rapid public health interventions

In areas where human cases of WNV infection occurred
and in neighbouring municipalities, measures for con-
trol of Culex mosquitoes, which are the prime vector
for WNV transmission, were immediately implemented
in accordance with the regional intervention protocol.
In addition, information leaflets about WNV fever and
effective protection against mosquito bites were dis-
seminated to the population in public places and on
the websites of regional and local health units.

Discussion

This report describes 13 confirmed human cases
of WNV infection diagnosed in north-eastern Italy
between July and September 2012. Cases occurred one
month earlier than previously reported, and this could
be attributable to the ongoing very hot summer sea-
son, probably responsible for the very high mosquito
density, that has been observed in the affected areas.
In nine cases, for whom viral RNA sequencing was
successful, infection with the recently identified WNV
Livenza strain was demonstrated. The new WNV strain
did not appear particularly virulent and lethal, since
cases had no severe symptoms and positive outcome.
However, due to their small number, the virulence and
lethality of the new WNV lineage 1a Livenza strain
remains to be defined. To this aim, studies on animal
models will be conducted with the viral isolate. The
Livenza strain is classified within the Mediterranean
cluster, but has several novel amino acid substitu-
tions in non-structural proteins that are not present in
other European and non-European strains, that could
be relevant for virus transmissibility and neuroinvasive
potential [8].

Clinical evaluation demonstrated variability of symp-
toms among patients, including retinitis, meningitis,
gastrointestinal symptoms, respiratory failure and
lower limb neuritis, besides fever, headache, asthe-
nia, arthralgia, and myalgia. Asthenia was a common
symptom in blood donors and one donor only recalled
it in retrospect. Thus, asking blood donors about this
symptom before donation, in areas where WNV is
endemic, could help to recognise potentially infected
individuals. To this end, interviews are useful and one
of our patients with WN fever was identified by inter-
view at the visit for blood donation. Detection of WNV
RNA in urine was very useful for early laboratory diag-
nosis of WNV infection, since in some patients viral
RNA was detectable only in urine and not in blood.
Remarkably, patients with WNND or West Nile fever had
WNV shedding at high load in urine for several days
after symptom onset and seroconversion, and even
after the appearance of 1gG antibodies, when viral RNA
was no longer detectable in blood or CSF. In addition,

www.eurosurveillance.org



*€129599Y([ :1aquinu uo1Ssadde yueguan ‘@auanbas sawouas a3a)dwo)
‘1°8/50/%7)( pue t'ze7/ifry( :Siaquinu uoissadde yueguan ‘@ruanbas swouas |eijied
‘1ouop poojq aAsod-(1yyN) Suiisal uoijesyyijdwe piae 219)onu ANM
‘uojjeuop poojq Jaje sAep jo 1aquinu 3y} si Sy} WOYM 10j Siouop poojq 10j 3dadxa }asuo wolydwAs 1ayje sAep jo JaqunN

P

)

q

e

*Jw/sa1d0d 00001« 0} SI3431 peO] YNY ANM YSIH *2A13eS3U, Saljlusis ,-, e ajIym ‘,aA13isod, saljiusis +y

"SNIIA 3]IN IS9M
IANM 9SBISIP SAISBAUIOINDU J]IN ISOM :ANNM 123 3]IN ISOM ANM *PIdB d13]oNU0qIl (YNY 1S3} UoljesijeiInau uoi}dnpas anbeld ;] Nyd pIn)y 1eUIdS01qalad {S) paulwialap Jou N ‘194 ajgejieAe jou :yN

urelis

dn-moj)oy je ejep Alojeioqger]

o(SAep ui)

dn-mojjo4
sily jo
swil

sisouselp je ejep Alojeioqe]

=(sAep ul)
sisougelp
joawl]

swoldwAs

AULIN Ul +¥NY ANM ‘
an N N ‘Po0Iq Ul -YNY ANM ‘WnIas Ul +93]/+ 3| ? SHoEpERt Haned AN
an +IN¥d ANM ‘Wnias ul -93|/+ W3] 9t +IN¥d ANM ‘PoOIq Ul -YNY ANM ‘WNI3S ul -93|/+W3| ot ayoepeay ‘Iansd ANM
: +IN¥d ANM ‘@ulin ur peoj YNY ANM Y31y ‘dunn ysel
BZUBAIT QUUN UL -YNY ANM s ur +yNY ANM ‘POOIG Ul -¥NY ANM ‘WNIas ul +98|/+WS| £ ‘ayoepeay ‘swojdwAs [euIISaIuI0IISeS ‘UaAa INM
eZUBAI auun ul _u.mo_ VYNY ANM Y31y Judisisiad ot QuLIn Ul peo] YNJ ANM ;.m_; ‘Quln Ul +¥NY ANM 4SD 9 SIHISUIUAW “4aAay aANNM
wnias ul-o3|/+ W3 pue poojq ul-¥Ny ANM 4SD Pue wnias ul -98|/+W3|
auLn ul peoj YNY ANM Y31y dULIN Ul +¥NY ANM 4SD pue ‘ ‘
prusn ‘auln ul +YNY ANM ‘Wnias ul -98|/+W3] or PoOIq Ul -YNY ANM 4SD pue Wnias ul -93|/+\3| ‘ SUILISMOTIE SHUNOU HBAS) TEIUSISY ANNM
BZUDAI aupn uj peol YNy ANM YSIy Judisisiad ot e >_7m_-p>:wr_____gmm___/_mw/o7__>«,7m_m\wz§ . / ain|iey Aiojeurdsal ‘squi) Jamo) ye ANNM
: : : : : : i si3unau ‘eiSjeAw 4anay ‘eruayise ‘eiSjelyily
pue poojq ul -¥NY ANM ‘4SD pue wnias ul +938|/+\3|
+IN¥d ANM ‘aulin ul peo] YNY ANM Y81y ‘autin pue ‘ ‘

BZUDAI auln uj peo 81y juaisisia 94 ayoepeay “Uansy ‘siijeydaydu

1 1N ul peo] ¥NY ANM Ysly Jusisisiad 459 ‘POO|q Ul +YNY ANM 4S) PUB WNI3S U +93|/+W S| 9 ysepeay 4 'siijeydsyouy ANNM
auln ut peol YN ANM Y81y ‘ . eiS|eAw “),9°8E€¢ 1Ay
BZUBAIT 457 U1 osje +95|/+WS| ot +LN¥d ANM * POOIq Ul +¥NY ANM ‘Wnias ul +93|/+W3| oz ‘sp3urlad [eI93e]Iq ‘BIUaYISE ‘BIS|eIIY aNNM
. auLN Ul -¥YNy ANM sajosnuw je3iqionad
an *IN¥d ANM “ddueieadde o8| ot ‘po0]q ul +¥NY ANM ‘wnias ul -93|/+W3| € pue squij Jaddn je eiSjeAw ‘ejuayisy ¢10UOP POOIE
an +IN¥d ANM ‘@dueieadde 9§ ot aulIn pue poojq ul YNy ANM ‘wnias ul -98|/+WS| € BlUBYISY ciouop pooig
BZUDAIT | +LNdd ANM ‘Quiin ul -¥NY¥ ANM ‘@dueleadde 98| o1 auLIN pue poojq ul -yYNY ANM ‘wnias ul -93|/+W3| 4 BIUBYISY qlouop poojg
+1Ndd ANM
pBZUBAIT ‘(dn-moj)j0) puodas je pajdalap Ajpusnbasqns yA auun pue poojq ul +yYNy ANM ‘wnias ul -98|/-WS| 1 ysel 1Ay ‘ejuayisy qlouop poojg
93]) dn-moj)|oj 1511} Je doueieadde S|
‘ QuULIN Ul -¥NY ANM

SBZUBAI +IN¥d ANM ‘@dueieadde 98| A ‘P00 UL +YNY ANM ‘WNIas Ul -9S)/+WS| z J1jewoldwAsy qlouop pooig

(¢1=1) 7107 Joquaidag ¢—An( 6T A[eI[ “‘VOI3a1 0JOUIA UOIIOJUT SNITA J[IN IS JO SISLD PauLITjuod-£10jeroqe[ Ul sSurpurj [edr30[0IIA pue [eOIUID)

318v]

www.eurosurveillance.org



FIGURE
Origin of confirmed human cases of West Nile virus infection, Veneto region, Italy, 15 July-3 September 2012 (n=13)
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the high viral load in urine allowed sequencing of WNV
RNA in most cases.

In conclusion, this study reports an increased WNV
activity in northern Italy and describes the clinical
presentation of infection with the new endemic WNV
Livenza strain, that appears to be responsible for the
outbreak.
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