Internal use

IPFA/PEI 29th International Workshop on Surveillance and Screening of Blood-borne Pathogens, 10-11 May 2022

WNYV in Donors, the Italian Experience

Flavia Riccardo

Department of Infectious Diseases, Istituto Superiore di Sanita

>

0 W B www.iss.it/malattie-infettive

Italy
(3\4‘\!?,':{[:)1?@
DIPARTIMENTO
MALATTIE INFETTIVE

SWNVTO
)
JNVS WO
JAN

&
A Y Ak Y
=Y
“,

Image source: http://publichealthlandscape.com/calendar/2014/july-2014/



http://publichealthlandscape.com/calendar/2014/july-2014/

Internal use

Declaration of interest

No conflict declared

>: é‘\vﬁ‘:{l(')ﬁé

0 W B www.iss.it/malattie-infettive

o s

= DIPARTIMENTO
2R
o, ol
o

MALATTIE INFETTIVE

JAN\

<
wi
g ¥
&



Acknowledgements ..

S e
TR Department of < :l\, N
//ll/{ doro dolla Oludute Prevention:
National Centres for Blood
Italian Ministry of Health Giovanni Rezza and Transplant Safety
Francesco Maraglino
Federica Ferraro
QLRIO/
3 ’.\— k.
2 X 3 & Head of Department Epidemiological
i Surveillance:

ISS Arboviroses team at the

Department of Infectious Antonino Bella

Anna Teresa Palamara

. Martina Del Manso
Diseases Patrizio Pezzotti
Flavia Riccardo
Virology: Entomology:
I1IZZSS network coordinated by the Federica Monaco, Maria Goffredo.

IZSAM Teramo

Giovanni Savini

Special thanks to Xanthi D. Andrianou for the WNV map elaborations

>

(£ ¥ B www.iss.it/malattie-infettive

..and all Italian Regions and Local Health Units

Blood Safety

llaria Pati

Simonetta Pupella

National Reference
Laboratory:

Antonello Amendola,
Claudio Argentini,
Cristiano Fiorentini,
Claudia Fortuna,
Giulia Marsili,
Giulietta Venturi.

Epidemiology

Paolo Calistri

Transplant Safety

Letizia Lombardini

Entomological
surveillance:

Daniela Boccolini
Marco Di Luca
Francesco Severini
Luciano Toma

GIS

Annamaria Conte

DIPARTIMENTO
MALATTIE INFETTIVE



Internal use

Outline

* WNV in Italy: an epidemiological
overview

* The surveillance network and the
monitoring of donors

Acci dental Hosts:
\\\ People & Animals

Reservoir Host:
Birds

Transmission Cycle of West Nile Virus

Bird to Mosquito

Mosquito to Bird Insect Vector:
Mosquitoes
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Transmission Cycle of West Nile Virus. Contributed

lllustration by Bryan Parker. Source:
https://www.ncbi.nlm.nih.gov/books/NBK544246/figure/artic

le-31340.image.f1/
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The first human outbreak - 2008

[FTF JVeneto

¢ 12 hprses with netljrologicallsymptoms (6lab & — e milia Romagna
confirmed) belonging to 8 different stables ‘
(Ferrara and Bologna); 1 positive horseina

20 horse sample (Rovigo)

* 6 crows and 7 magpies positive in the
province of Ferrara;

* Three confirmed human cases (Emilia LR B O
Romagna: Bologna and Ferrara); 2 wofy Sl
confirmed human cases (Veneto) Q '
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Yearly detection of circulation

* Progressive increase in affected areas

 On average 60 locally acquired human
cases every year, mostly in the North of
the country

* First exceptional circulation in 2018

A. 2010 (n =391) B. 2011 (n = 149) C. 2012 (n=241)

SURVEILLANCE

Epidemiology of human West Nile virus infections in

the European Union and European Union enlargement
countries, 2010 to 2018
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As of 2021

Distribution of confirmed human WNND cases by month of symptom onset and year, Italy 2012-2021
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What was special in 2018 in ltaly?

(Winter:DJF; Spring:MAM; Summer:JJA; Autumn:SON)

SPRING 2018

TEMPERATURE ANOMALY PRECIPITATION ANOMALY
Mlnlmum Temperature Mean Temperature MaX|mum dJemperatute || 0 L e
R | Mo ulF. g ] S =
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» Early detection of WNV circulation (early June)
» Climate anomalies: higher-than-average temperatures in the month of April,

preceded and followed by heavy rains across the country

http://www.isac.cnr.it/climstor/climate_news.html

* Hypothesized: early and rapid increase in the mosquito population density and
possibly an early amplification of viral transmission in the enzootic cycle
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How does the 2022
transmission season
compare with 20187

 Higher number of
confirmed human cases
notified (after
consolidation)

* |ncreased number and
proportion of WNND

»
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Number of confirmed WNV 2018 2022*
infections, ltaly
N % N %
_ 68 11,0 107 148
Blood donor/asymptomatic
Fever 306 495 273 378
Symptoms not specified NA NA 16 22
WNND 244 395 327 452
Total 618 723
: 49 7,9 49 6,8
WNYV associated deaths

*Consolidated as of 9 May 2023

om 4 DIPARTIMENTO
= '\ MALATTIE INFETTIVE
& \



How does the 2022
transmission season
compare with 20187

Early detection of WNV circulation (early
June)

Rapid increase in human cases in July
2022

Number of WNND cases

Internal use
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jul  aug sep oct nov dec

2022 data consolidated as of 9 May 2023
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What was special in 2022 in Italy?

* Early detection of WNV circulation (early June) as in 2018

» Different climate anomalies: higher-than-average temperatures in the context of
persistent lower-than-average rainfall in May and June (severe droughts in the
Po valley where WNV primarily circulates), followed by severe thunderstorms and
floods from the beginning of July.

>

0 W B www.iss.it/malattie-infettive Z % £ S MALATTIE INFETTIVE
<5 &




«Comparative analysis of the distribution of

WNV-1 and WNV-Z infections among WNND

cases, WNF cases and WNV-positive blood

donors showed that patients with WNND were

more likely to have WNV-1 infection than blood

donors (Odds ratlo 344’ 95% Cl 95% 154 to > ) Travel Med. 2022 Nov 4:taac125. doi: 10.1093/jtm/taac125. Online ahead of print.

8. 24, p = 0 0043) Rapid spread of a new West Nile virus lineage 1
associated with increased risk of neuroinvasive
disease during a large outbreak in northern Italy,

In wild birds WNV-1 had higher infectious rate  2022: One Health analysis
g‘% and Showed a more rapld expanSIOn than Luisa Barzon 1 2, Monia Pacenti 2, Fabrizio Montarsi 3, Diletta Fornasiero 3, Federica Gobbo 3,

Erika Quaranta 2, Isabella Monne 3, Alice Fusaro 3, Andrea Volpe T, Alessandro Sinigaglia il
V-Z. Silvia Riccetti ', Emanuela Dal Molin 1, Sorsha Satto 2, Vittoria Lisi 2, Federico Gobbi 4,

Silvia Galante 2, Giuseppe Feltrin 6 Valerio Valeriano 7, Laura Favero 8, Francesca Russo &,

Matteo Mazzucato 3, Alessio Bortolami 3, Paclo Mulatti 3, Calogero Terregino 3 Gioia Capelli 3

Affiliations + expand

The distribution of the two lineages was more s vt oz
even in mosquitoes, but with a trend of rapid June 15 to August 21 2022
increase of WNV-1 IR over WNV-2. »
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T« West Nile virus infections in EU/EEA and EU-neighbourin...

Week 2022-W45 Country  Austria

How does the
2022
transmission
season compare
with previous
years?

Human infections
reported current

season

Human infections

reported last season

~/ Human infections
reported between
2012-2020

In 2022, until 9 November, most cases (61%) and deaths (51%) associated with WNV infections in the EU

and European Economic Area (EEA) were reported by Italy
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Early Warning and Response in Italy — a multisectoral network
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Context: evolution of One Health surveillance in Italy

- “affected area”: province areas (secondary administrative unit) with positivity in the veterinary surveillance or

autochthonous lab. confirmed human cases.
- “surveillance area”: regions (surrounding an affected area) with vector presence and with autochthonous

/@() animal/human cases within their provinces.

2011

Introduction of Chikungunya e Dengue
Surveillance, integration of entomological surveillance
as a trigger to the definition of affected and surveillance
area

National program for WNND
human surveillance, integrating
information from veterinary
and vector surveillances (web-
based platform)

2012/13

c0HO

2014/15

Introduction of Zika virus
surveillance;
introduction of surveillance of

é blood donors

-

2016

National Integrated
Monitoring Plan for
West Nile Virus and
Response

2017 -19

Inclusion of SoHO
surveillance/response and of 2020
non mosquito-borne endemic

Laboratory confirmation in
arboviruses (TBE, TOSV)

line with EU case definition

One Health 5-year
National Plan on
arboviruses
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Total = 301 locally acquired confirmed human cases
Total = 343 confirmed animal cases/ mosquito pools

D = 1cCase

Confirmed autochthonous human cases Confirmed animal cases/mosquito pools

Symptomatic (fever), n=g93

Symptomatic (neuro-invasive), n=160
Asymptomatic (blood donor), n=45
Symptomatic (unspecified symptoms), n=3

Birds, n=142
Horses, n=1g
Mosquitoes, n=186

¥ 9§ 18 1p 20 21 22 23 24 25 26 27 28 29 3|31 2 3 4§ 5 & 7 B8

June 2022
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Triggers for safety of Substances of Human Origin from a
One Health perspective

ECDC  European Antibiotic Awareness Day =~ ESCAIDE - Scientific conference | Eurosurveillance jour

* * &

*
x EU rosurvel“ance Europe's journal on infectious disease surveillance, epidemiolo

# Current Archives v Print Editions v  Collections ¥ About Us v  Editorial Policies v

Home / Eurosurveillance / Volume 27, Issue 36, 08/Sep/2022 | Article

& Open Access
 Like IO
|

Rapid communication

Rapid increase in neuroinvasive West Nile virus infections in
humans, Italy, July 2022 = ) heck for upaates

Flavia Riccardo!" @, Antonino Bella'" , Federica Monaco? , Federica Ferraro?, Daniele Petrone’

Alberto Mateo-Urdiales' , Xanthi D Andrianou® , Martina Del Manso' , Giulietta Venturi', Claudia Fortuna' , Marco Di Lucs

France Severini' , Maria Grazie orali! , Daniela Morelli? , Federica lapaolo? , llaria Pati' , Letizia Lombardini' Bakonyi?,

Olivia ra*, Patrizio Pezzotti' , Maria Gabriella Perrotta? , Francesco Maraglino® , Giovanni Rezza?, Anna Teresa Palamara’,

Italian Arbovirus Surveillance network |

4+———————— Data under consolidation ———»
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WNV screening of blood donors in ltaly

Blood donors screened with confirmed WNV infection, Italy, 2015-2022
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Alert Trigger: WNV

positive

Internal use

Weekly
submission of

v

MinSal =

(human and animal
health)

A

WN data (all

confirmed

human cases),

annual

reporting for

| the other
diseases

Sending of samples/pools for confirmation (WNV)

animal/mosquito pool

IZS |ZS-Teramo

(Zooprofilactic Institutes) A

v

Communication of confirmed diagnosis
(mailing list of 1ZS-Teramo)

Comunication of positive results

CRS | ISSCNS
Reglon > ) | (National Blood Centre)
(Regional Blood Centre) > -
——

Submission of eO(SC
CRT |SS-CNT -« other diseases Bl sssame

(Regional Transplant (National Transplant < under

Centre) Centre) Q 7 surveillance
- T O—

Pre-allert trigger
(informal communication
by telephone/email alert):
Human probable case

ISS- DM

(epidemiology-
arbo)

& _

—+— WNV/USUV= notified on the online platform

A

CHK/DEN/ZIKA/TBE/TOSV

. o Region/LHU ‘ Report 3 2 A of WNV
CETSE‘ (o) . uman e . = - One locally acquired
|pfect|on: MALARIA= manually inserted reports ‘ » ISS- DM case of CHK/DEN/ZIKA
possible (no WNV) —— — . - Un case of malaria
/probable/confirmed | = 'h ’ (VBD- malaria) suspected to be locally
Hospita > acquired
| P ARBOVIRUS= National Reference Laboratory

Alert Trigger
(automatic email from the online platform
or email to CNS/CNT):

ISS- DMI

(virology-arbo)

Sending samples/slides (malaria) MALARIA= Service for diagnostic confirmation

S —

>:

[ £] W B www.iss.it/malattie-infettive
Q Access to the online platform for WNV/USUV

N

Confirmed human case of WNV
Presumed local cluster (CHK/DEN/ZIKA)
Locally acquired case (Malaria)

# Alter closure: Arboviruses =2 no cases in I?e ﬁ,‘[ow?ﬁce OPr 30 days (after the end of

ISS internal communication flows ] ; . :
the season of enhanced surveillance); Malaria - 2 6 months + malaria testing
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2022 transmission season:
extension of blood safety measures

 Nucleic acid testing (NAT) to detect and so prevent transmission of

WNYV infection through donated substances of human origin (SoHO).

28 giomi Alessandria, Asti, Bergamo, Biella, Bologna, Brescia, Cagliari,
dei donatori d]same Caserta, Catania, Come, Cremena, Crotone, Cuneo, Ferrara,
di Firenze, Forll-Cesena, Goriza, Leceo, Lodi, Lucea, Mantova,
1 ! Milane, Modena, Monza e Brianza, Novara, Nusre, Oristane,
* 1gG/lgM testing to screen donors of tissues, cells and organs. cheabbnoseggiomatp | | Lo, e Yo Sy N s, Orsne,
ammwm notte Ravenna, Reggio Emilia, Rimini, Rovigo, Sassari, Torine,
nei ii “ ti Trapani, Treviso, Udine, Varese, Venezia, Verbano-Cusio-
Iucd" Oaszola, Vercelli, Vercna, Vicenza.

Austria: Stati federati della Bazsa Anstria, di Vienna e del

 Province-level (NUTS3) triggers for SoHO safety measures are esthoautumale 2022
confirmed viral detection in mosquito pools, or confirmed infection in Moo, Ovjk S Sk, Vs, Zogurs.
animals or humans. '

Germania: Circondari di Harz, Baale, Salzland, Vagtland e
cittd di Berline e Lipsia. Greela: Unitd periferiche della

Caleidia, Drama, Eubea, Ftiotide, Imazia, Earditza, Eavala,

Aggiornamento Killis, Larissa, Leucade, Pella, Pieria, Saloniceo, Serres,
Tasos, Trikala. Remanda: Distretti di Bréila, Brasov, Botosani,
USJ"’r ] 11"’2022 Buecarest, Costanza, Dambovita, Galati, Ginrgin, lasi, Diow,

Olt, Bibiv. Serbia: Distretti di Bafka Occidentale, Bafla
Settentrionale, Banato Settentrionale, Branifeveo, Grad
Beograd (Belgradeo), Jusno-Backi, Jusno- Banatslkd, Eolubara,
Matwa, Moraviea, Podunavlje, Pomoravlje, Rasinski, Srednje-
Banataki, Sremsalki, Sumadija. Slovacchia: Regione di
e ————— Bratilava. Spagma: peovince i Cadics, Cordova o
Terragona Ungheria: Provinee di Ceongrad, Gybr-Moson-

Sopron, Hajdi-Bihar, Heves, Pest, Somogy, Szaboles-Bzatmar-

0 W B www.iss.it/malattie-infettive Pereg.
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In conclusion

* Arboviruses are diseases with relevant public health impact

» Complexity in transmission cycles across species and diverse epidemiology
« Complexity in surveillance and response

» Connection between environmental parameters and vector activity

Opportunity for earlier triggers for action

Thank you!

flavia.riccardo@iss.it
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Geographical distribution
of cases in 2022

The highest human case counts
were in Veneto, mainly in the
Padua province

Higher proportion of WNV-1
cases than WNV-2 cases in
Padua, Rovigo and Venice
(Barzon, 2022)

Internal use

Geographical distribution of West Nile virus human infections in regions
with at least one human case with onset or diagnosis up to 31 July, by
affected municipality and degree of urbanisation, ltaly, 2018 vs 2022 (as
of 24 August 2022)

Cases
e 1
®:;
®-

Degree of urbanisation

B Densely populated
Intermediate
Thinly populated

I 2022
2018
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Viral lineage distribution changes over time

* \WWNV-1 was first detected in 1998, WNV-1 strains of the
Western Mediterranean clade caused outbreaks until 2013

» WNV-2 of the Central and Southern European clade was first
detected in Italy in 2011 and replaced WNV-1 in northern Italy

since 2013

 The 2018 outbreak was sustained by WNV-2 of the central-

southern European clade

* Anewly introduced WNV-1a strain, was identified for the first

time in"2021 in Veneto and spread more widely in 2022

* In 2022 co-circulation of WNV lineages 1 and 2 was detected

>:
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Rapid communication @ Open Access
Early start of seasonal transmission and co-circulation of
West Nile virus lineage 2 and a newly introduced lineage 1

strain, northern Italy, June 2022 M) Check for updates

Luisa Barzon'2 (), Fabrizio Montarsi3 {#), Erika Quaranta3 (#), Isabella Monne3 &, Monia Pacenti? {8, Alice Michelutti3 , Federica Toniolo3 ,

Patrizia Danesi® Giulio Marchetti3 , Federica Gobbo3 (f), Alessandro S nigaglia’ ), Silvia Riccetti' Emanuela Dal Molin' , Laura Favero

4 Francesca Russo?, Gioia Capelli3
© View Affiliations

© View Citation

> J Travel Med. 2022 Nov 4;taac125. doi: 10.1093/jtm/taac125. Online ahead of print.

Rapid spread of a new West Nile virus lineage 1
associated with increased risk of neuroinvasive
disease during a large outbreak in northern Italy,
2022: One Health analysis

Luisa Barzon ! 2, Monia Pacenti 2, Fabrizio Montarsi 3, Diletta Fornasiero 3, Federica Gobbo 3,
Erika Quaranta 3, Isabella Monne 3, Alice Fusaro 3, Andrea Volpe 1 Alessandro Sinigaglia T
Silvia Riccetti 1, Emanuela Dal Molin 1, Sorsha Satto 2, Vittoria Lisi 2, Federico Gobbi 4,
Silvia Galante 7, Giuseppe Feltrin ® Valerio Valeriano 7, Laura Favero &, Francesca Russo 8,

Matteo Mazzucato 3, Alessio Bortolami 3, Paolo Mulatti 3, Calogero Terregino 3, Gioia Capelli 3

Affiliations + expand
PMID: 36331269 DOI: 10.1093/jtm/taac125
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2022 Increased circulation

Hypothesis

The drought might have limited the number of
favourable habitats for mosquito breeding and bird
nesting, favouring an initial geographical
concentration of vectors and hosts, viral
amplification and, subsequently, the spread of WNV
circulation once water became more abundant.

»
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Increased susceptibility in birds/vectors for new
WNV-1a strain?
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Increased proportion of WNND

Concurrent increased transmission of severe

acute respiratory syndrome coronavirus 2

(SARS-CoV-2) may have made WNF

ascertainment less likely, especially in the _
case of mild and self-limiting disease Hypothesis

Increased disease severity associated with
new WNV-1a strain?

_ I (§4 \)ER[E)R 6‘0
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