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One Health approach for integrated WNV/USUV surveillance in Italy

* Entomological monitoring based on
active mosquito collection in selected
sites (May-October);

e Animal surveillance targeting WNV surveillance, Veneto Region, Italy, 2018
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Entomological surveillance
of WNV and USUV
Sites of mosquito sampling

Veneto, Italy
57 sites
57 CDC-CO, + 8 Gravidtrap

Friuli Venezia Giulia, Italy
19 sites
19 CDC-CO, + 1 Gravidtrap

Period: from mid May to mid
October, beweekly overnight capture
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Laboratory diagnosis of WNV/USUV infection in humans

CASE DEFINITION: WEST NILE VIRUS (WNV) AND USUTU VIRUS (USUV)

Probable Serum/plasma IgM antibodies anti-WNV/USUV (by EIA, IFA, CLIA)
and symptoms or epidemiological link

Confirmed At least one of the following laboratory criteria for a confirmed

case:

e Isolation in cell culture of WNV/USUV from serum and other
biological samples

e Detection of WNV/USUV RNA in blood, urine and/or other
biological specimens

e Detection of WNV/USUV-specific IgM antibodies in CSF

e High titer of anti-WNV/USUV IgM antibodies AND anti-
WNV/USUV IgG antibodies is serum AND confirmation by a
neutralisation test
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West Nile virus in Europe, human infections, 2023

Distribution of human West Nile virus infections

in NUTS 3 or GAUL 1 regions of the EU/EEA
and neighbouring countries
S C during 2013-2022, as of 04 of October 2023

- Human infections reported, current season (2023)
- Human infections reported, 2022
Human infections reported, 2013-2021

@ No data reported
No infections reported
Not included

Countries not visible
in the main map extent

j | Malta Liechtenstein

EU/EEA countries, n = 599
Italy 295

Greece 153

Romania 68

France 33

Hungary 28
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Human cases of WNV infection in European countries, 2012-2022

Distribution of human West Nile virus infections (@ S Unvemsma X
in NUTS 3 or GAUL 1 regions of the EU/EEA & (S TR wasn .- afgg -k;@éé c
and nelghbourlng countr|es Srerimentite doite Vanesie S pI PADOVA European Food Safety Authority SE"":?’:-EW"‘”

during 2012-2022, as of 31 May 2023.

- Human infections reported, 2022
- Human infections reported, 2021
|| Human infections reported, 2012-2020

@ No data reported

No infections reported
' Not included

Countries not visible
in the main map extent

Malta 777 Liechtenstein

EU/EEA countries, n = 4,723
Italy 41%
Greece 28%
Romania 14%
Hungary 8%
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Detection of WNV in animals in European countries, 2012-2022

Distribution of human West Nile virus infections
in NUTS 3 or GAUL 1 regions of the EU/EEA

and neighbouring countries during

the 2022 season, as of 31 May 2023.

- Outbreaks among equids and birds
E Outbreaks among equids

!—| Outbreaks among birds

|| No outbreaks reported

Not included
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Usutu virus detection in EU/EEA countries, 2012-2021

Country USUV detection (2012-2021)

Austria

Belgium

Croatia

Czechia

France

Germany

Greece

Hungary

Italy

Luxembourg

The Netherlands

Poland

Slovakia

Slovenia
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RAPID COMMUNICATION
Geographical distribution of West Nile virus human

Rapid increase in neuroinvasive West Nile virus infections in regions with at least one human case with
onset or diagnosis up to 31 July, by affected municipality
and degree of urbanisation, Italy, 2018 vs 2022

infections in humans, Italy, July 2022

Flavia Riccardo*”, Antonino Bella*”, Federica Monacoz?, Federica Ferraro3, Daniele Petrone?, Alberto Mateo-Urdiales, Xanthi
D Andrianou“, Martina Del Manso?, Giulietta Venturit, Claudia Fortuna? , Marco Di Luca?, Francesco Severinit, Maria Grazia
Caporalit, Daniela Morelliz, Federica lapaolo2, Ilaria Patit, Letizia Lombardinit , Tamas Bakonyi#, Olivia Alexandra*, Patrizio
Pezzottit, Maria Gabriella Perrotta3, Francesco Maraglino3, Giovanni Rezza3, Anna Teresa Palamara?, Italian Arbovirus
Surveillance networks>

1. Istituto Superiore di Sanita, Rome, Italy

2. Istituto Zooprofilattico Sperimentale dell’Abruzzo e del Molise, Teramo, Italy
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4. European Centre for Disease Prevention and Control (ECDC), Stockholm, Sweden
5. The members of the Italian Arbovirus Surveillance network are listed under Collaborators
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WNV lineage 1 and 2, Veneto Region, as of August 12, 2022
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N° of pools

WNYV in mosquitoes, Veneto Region, 2022*
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N° of wild birds

WNV in wild birds, Veneto Region, 2022*
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N° of human cases of WNV infection

WNV in humans, Veneto Region, 2022*
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Results of WNV surveillance, Veneto Region, 2022
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Aggiomamento: 05/12/2022
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Province
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I:l Paesi europei

Mosquitoes (n = 103,611 tested)
WNV-1 =51 pools (43%)
WNV-2 =68 pools (57%)

USUV = 18 pools

Equids

WNV-1 = 3 horses (1 death), 1 donkey (100%)
WNV IgM = 8 horses, 1 donkey

Wild birds (n = 2,149 tested)

WNV-1 = 127 (68%)
WNV-2 = 59 (32%)
WNV-1/2 = 4

USUV = 22

Humans (n = 1,949 tested)

WNV-1 = 181 (69%)
WNV-2 = 82 (31%)
WNV (serology) = 133
USUV (serology) =

wf
y

Blood donors (n = 100,000)

WNV-1 =18 (54.5%) lR

WNV-2 =15 (45. 5%
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WNV (serology) =
USUV (serology) =
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Climate change and the
emergence of vector-
borne viral infections

Climate parameters, mosquito
density and WNV/USUV outbreaks,
Veneto Region, Italy, 2009-2022
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Numberof WNV/USUV positive pools

Number of cases

Weather parameters and Cx pipiens density, Veneto Region, 2009-2022
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WNV infection in humans and animals,
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Veneto Region, 2023 (4 A "
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In Italy, n = 298 human cases (172 with WNND, 61 with
WNF, 65 blood donors); WNV-1 detected in Veneto,
Emilia-Romagna, Sicilia, and Campania
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@/ Phylogenetic and phylogeographic analysis of
weaesz: WNV lineage 1, Veneto Region, 2021-2023

® jvian

® human
mosquito

® horse

Clade 1a

07
P = S?Emwze\a furtir 20220728

7o Sararius 202207.20
-5 accpfr_gertiis 027 0924

Tplens
VRTIE nm‘wus

Bayes factor support
— >150 (very strong)
20-150 (strong)
-==== 5-20 (positive)

« Veneto Region
Friuli Venezia Giulia Region

ey

homosap

aly 2020 Pador Fiens

VAN_ialy_PD. Sagnare 22RS2284 ethene nociua 2022

VANl PDaser o7 Padoya 22VIR7372 turdug mer

VANl "RO_Rovigs_72VIR7380_athene fiactua_022-07-

VNI BD Ayl Veneta T2VIRT 0 T scope.
adov

ier

022.
VAN Taly RO Yilanoia del_ Ghelo 250 40 paseer el 2022 07-04
VAN THly RO Adna_2JRS2731-107 784 h

VAN Haly FD Padova_23VI7607 cor Vs cor une g

IANHaly—/E Soltomy VT ca 716

O Fedia
VAN italy PO agnal
YRGBt e
VAN taly PDPadova 2251 735 pumen 2022
Bl ~E Hioveri- i, Pive 22“\?[545 athen noeiya, 2022-07-09
L Rsly - Rovae Z27RTESE athe by

CBmaRra RN Hh 2021 Padova 21VR Taan wnnd Lpigeon -_—
Qpngs1 Y\ Ay =2021~Padova2TVIRa746-nc, oo f:& = u
VAN taly VE_Soffomafina_22RS227'7=3, carduelis_cartuels 2022-08-22

NSy PBVigonzs, S0R2 2531 51 1708, pumar 2030
\ANCHaly PD Pariova 72 \F‘/BDD coliba palnots 207
2l it
WA RO SRS o
WAy ROFeni, el Turco, e J—— ) 2022
NI/ Thontiesio Torte Toto, 228 TSt 41 3 754 Fiman 2nzz 1917
[Ttely PD_Padova_Z2RS 33

o\ et
1Nty PO"Cango San ot 22R6 275140 1750 uman 2022:09-19
WNtaly JPDPadovd_22RS2081- 3 Jarus, michanglise_2022.08-30
Ny PD oA JROZSTAT 543 human_T022:07-28

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
W e e ' . Africa
2 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Mediterranean
subtype

genomes Location

France

|m == e e e — - ————————

WN% \FPE"EMD\EM& 2TVIR] J‘ﬁpmaj‘ln ica_2022-1 .
SRS ) No clustering | ]
according to
species or

geografical area S
Fortugal

n naw "0 Wera VRTS8 e mchahcls 2007

NGl St g, TVH7408 s, mehanels 220719

WN‘naw‘Po Raccano_22VIR7634 afhene Noctua 202200

VAR PO Vila Estefiss 23751231.20 381 hunan o)
)

Cas
A ey 70 Badnl
VI talyE e
Wl\l‘naW‘PD"ﬂla Eetenie 2 ;
N laly VE Cavarzare JORS1 e
Va5 o3R5S st P31
Wl\l:hha}f'PDF“Abaw Terme VIRATSS St cttopela s tuty 2022
ely PO Flove_dl Saceo 365 e b 6536
AN Hal T ) Padova_22RS1738-11_human_t
V\M'naw"’FMesﬁa72”\P141/ s nerls 2022.07 04
VAN laly RO Trecera_22VIR74TS_ahene_nocia_J022.07-12
{iNCtaly RO polesels 22Rczss Bl ynrus _mmmus_znzz 0825
VAN taly RO Porio_Tlle_02R1370 d 20206704
VAN Haly RO Port Toll2 27 Jm
AT RO-pornoTole—
WhitayRo-Canpolongs.
VAN talyPD Padova 207517 an
VAN talyVE_Cany mnn i0_Wagaiore_22/R6S33_athene_noctua_2022-06-27
VAN taly RO 22VIRGT42-2 carmoraft 2022.07-08
VRSO Fiasanele Poicame T

Romania

auu\usza\ar\danus 2022.07-20

Diversity <99.89%

VANV Hely PO Schiavonia TG B
ORSb Ve R ST Padora sty rd_dove
T Pormeiogs RS 223134 ]
el $D‘P 738-23_human 2022

3

VAN italy b
e 05 Pwmu 2N
Nty PD Padova_ 22RS
WNCRalY RO g enets 22

RVila_Bartolome:
GIVALET
mlm

VAN RO_Rovigo_22V/ ?

W]a\f VE Cavarzare 22YIRT30’ aﬂlewe Toctua 2022 0;
VAN Haly VE Testre: 237IR7 364 garmulus_gandarius. 2022
VAN italy VE Mestre 2 22”\?!3/5 mus \mmahelhs 2022-07.
VANt W'PD'CadDHE hE dus 022
VAN iely PD Pad

ANt 'PD'PEdqu'ZZV\R/SDE"B horsg_2009:18-04

INOB94.38.1 West _NIe_Camargue Tulex
-MTSSBSEQW West WI\E Jius i \sn\are Akera France 2015

- LA i e - ——

Russia

3»

= —c=
J |
§0
1980 1990 2000 2010 2020

UNIVERSIT?

S/
.DMM
DEGLI STUDI

DI PADOVA LUisa Ba rZOI'l (’vnmmnmnmm

it di Padova




Amino acid changes in WNV-1 1T2022 vs France/2015-1A

vs. West Nile virus strain Akela/France/2015-1A
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