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We report here the first blood donation positive for
West Nile virus (WNV) by nucleic acid amplification
testing collected in north-eastern Italy in July 2012.
Partial sequencing of the WNV RNA demonstrated
identity with a WNV lineage 1a genome identified in
the same area in 2011 and divergence from the strain
responsible for the outbreak in northern Italy in 2008-
09. These data indicate that WNV activity in northern
Italy is occurring earlier than expected and that differ-
ent WNV strains are circulating.

As part of the screening of blood, tissue, and organ
donations, performed in Italy according to the national
plan in the period between 15 July and 30 November,
West Nile virus (WNV) was detected by nucleic acid
amplification test (NAAT) in a blood donation on 15
July 2012. NAAT was performed at the Department of
Transfusion Medicine in Venice Province using the
automated Procleix TIGRIS System (Novartis Vaccines
and Diagnostics, Inc., Emeryville, CA, USA). At the time
of the donation the WNV-positive donor was asympto-
matic and remained asymptomatic during follow-up.
The Regional Reference Laboratory demonstrated low
viral load in plasma by real-time quantitative RT-PCR
(approximately 1,000 genome equivalents/mL) and the
absence of WNV IgM and IgG at the time of donation
(tested by WNV IgM Capture DxSelect and WNV IgG
DxSelect; Focus Diagnostics Inc., Cypress, CA, USA).

Two days after the donation, fresh blood and urine
samples were taken from the donor and tested by
the Regional Reference Laboratory using the Cobas
TaqScreen West Nile Virus Test (Roche, Basel,
Switzerland) and two different real-time RT-PCR meth-
ods, as reported [1]. In these specimens, WNV RNA was
demonstrated in serum and plasma but not in urine,
and the presence of WNV IgM in serum. Follow-up test-
ing nine days after the donation demonstrated that
plasma, leukocytes, and urine specimens were WNV
RNA-negative. Unfortunately, virus isolation in cell cul-
ture was not successful.
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Epidemiology of West Nile virus in Italy
WNV has emerged in recent years in central European,
eastern European and Mediterranean countries, and
epidemics in these areas have become increasingly
frequent [2]. In Italy, the virus was first identified in
horses in 1998 in Tuscany, but no human cases were
identified at the time [3]. The first human cases of
WNYV disease were identified in 2008, in north-eastern
Italian regions surrounding the delta of the river Po
[4,5]. In these areas, in 2008 and 2009, several human
cases of WNV disease were identified, large outbreaks
occurred among horses, and widespread WNV circu-
lation was demonstrated by screening of birds and
mosquitoes [6,7]. Genome sequence analysis of WNV
strains isolated in Italy in 2008 and 2009 showed they
were closely related [6,8,9], suggesting the virus had
overwintered and established an endemic cycle in
Italy. Provinces affected by WNV circulation are indi-
cated in Figure 1. In 2010, human cases of WNV dis-
ease were reported only in the region Veneto (Figure
1), where special surveillance programmes for West
Nile fever had been activated [1,10], and virus circula-
tion was recorded in more northern areas than those
affected in previous years [1]. In two blood donations
from Veneto in 2010, typing was possible and WNV lin-
eage 1 was identified by specific real-time RT-PCR, but
due to the low viral load, viral genome sequencing was
unsuccessful [1]. In 2011, increased WNV activity was
observed in lItaly, involving a larger geographic terri-
tory in north-eastern regions (Figure 1) as well as the
regions Sardinia and Marche, where WNV circulation
had not been reported before [11].

Phylogenetic analysis

WNV RNA was amplified and sequenced from the
plasma of the positive donor identified in July 2012.
Fragments of the WNV E (278 nt), NS2B-NS3 (721 nt),
and NS5 genes (182 nt) (GenBank accession num-
ber JX417422) demonstrated 100% sequence identity
with the WNV Livenza genome (GenBank accession
no. JQ928174) that was detected in September 2011



FIGURE 1

Provinces in northern Italy with confirmed human cases of West Nile neuroinvasive disease, Italy, 2008-2011
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The area where the 2012 case of WNV infection was detected is indicated by a black dot. The WNV/Italy/2012/Livenza RNA sequence obtained
from this case was deposited in GenBank (accession number JX417422). The site where WNV/Italy/2011/Livenza (GenBank accession number

JQ928174) was identified is also indicated.

in a blood donor resident in a nearby village, and
fully sequenced (Figure 2). Both genome sequences
belonged to lineage 1a and were related to WNV strains
of the western Mediterranean subtype.

A further lineage 1a WNV genome sequence, WNV
Piave (GenBank accession numbers JQ928175), had
been obtained in 2011 from biological samples col-
lected from a transplant recipient. However, the two
WNV genomes from 2011 had a high nucleotide and
amino acid sequence divergence from each other and
from the WNV strain circulating in Italy in 2008-09
(Figure 2).

Discussion

The WNV-positive donor identified in July 2012 was res-
ident in a village in Venice Province, located near the
Livenza River (Figure 1). Sequence analysis of viral RNA

from the donor demonstrated 100% sequence identity
with a WNV genome that was fully sequenced the year
before from a blood donor resident in a nearby village
(Figure 2). This finding strongly suggests overwintering
of the so-called WNV Livenza strain in the wetland area
surrounding the Livenza River in north-eastern Italy,
where it has probably established an endemic cycle.

In 2012, as in previous years [1,11], the surveillance
period for human cases of WNV disease in affected
areas in Italy lasts from 15 June to 30 November, while
the period for WNV nucleic acid amplification test
(NAAT) screening of blood, tissue, and organ donations
lasts from 15 July to 30 November. Since most human
cases of WNVinfection detected in Italy so far have been
identified during September, when mosquito activity
is highest, and fewer cases in August and October, it
was unexpected to find a WNV NAAT-positive blood
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FIGURE 2
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The phylogenetic tree was inferred using the maximum likelihood
method based on the Jukes—Cantor model [12] on a fragment
of 721 nt covering a genomic region across the NS2B and NS3
genes. The percentage of successful bootstrap replicates
(n=1,000) is shown on the nodes (only values =80 are shown).
Evolutionary analyses were conducted in MEGA5 [13]. The
bootstrap value of 99 (instead of 100) is due to an approximation
made by the phylogenetic software when performing
bootstrapping. The phylogenetic trees constructed with a
fragment of 278 nt of the E gene and a fragment of 182 nt of the
NS5 gene gave similar results.

donation as early as on the first day of blood screening
on 15 July 2012.

Such an early detection of a human case of infection
during the 2012 season might predict increased WNV
activity, requiring strengthened surveillance. It is con-
ceivable that the warm spring and very hot summer in
north-eastern Italy may have favoured WNV spread due
to increased mosquito density. This year, early detec-
tion of human cases of WNV disease has been reported
also in Sardinia, in Greece, Israel, and the occupied
Palestinian territory [14], and this trend might predict
increased viral activity in the Mediterranean area.

In conclusion, this study reports a new endemic WNV
strain detected in north-eastern Italy responsible for
a human case of infection early in the summer 2012.
This study also indicates the importance of WNV NAAT
screening for the safety of blood, tissue, and organ
donations.
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