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Outline

• WNV in Italy: an epidemiological 
overview

• The surveillance network and the 
monitoring of donors

• Conclusions Transmission Cycle of West Nile Virus. Contributed 

Illustration 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

• 12 horses with neurological symptoms (6 lab 

confirmed) belonging to 8 different stables 

(Ferrara and Bologna); 1 positive horse in a 

20 horse sample (Rovigo) 

• 6 crows and 7 magpies positive in the 

province of Ferrara; 

• Three confirmed human cases (Emilia 

Romagna: Bologna and Ferrara); 2 

confirmed human cases (Veneto)
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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
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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 Italy?

• 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

• Hypothesized: early and rapid increase in the mosquito population density and 
possibly an early amplification of viral transmission in the enzootic cycle

http://www.isac.cnr.it/climstor/climate_news.html
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How does the 2022 
transmission season 
compare with 2018?

• Higher number of 
confirmed human cases 
notified (after 
consolidation)

• Increased number and 
proportion of WNND

Number of confirmed WNV 

infections,  Italy

2018 2022*

N % N %

Blood donor/asymptomatic
68 11,0 107 14,8

Fever 306 49,5 273 37,8

Symptoms not specified NA NA 16 2,2

WNND 244 39,5 327 45,2

Total 618 723

WNV associated deaths
49 7,9 49 6,8

*Consolidated as of 9 May 2023



www.iss.it/malattie-infettive

Internal use

How does the 2022 
transmission season 
compare with 2018?

Early detection of WNV circulation (early 
June)

Rapid increase in human cases in July 
2022

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.



www.iss.it/malattie-infettive

Internal use

«Comparative analysis of the distribution of 
WNV-1 and WNV-2 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 ratio 3.44; 95% CI 95% 1.54 to 
8.24; p = 0.0043). 

In wild birds WNV-1 had higher infectious rate 
(IR) and showed a more rapid expansion than 
WNV-2. 

The distribution of the two lineages was more 
even in mosquitoes, but with a trend of rapid 
increase of WNV-1 IR over WNV-2. »

June 15 to August 21 2022
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How does the 
2022 
transmission 
season compare 
with previous 
years?

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

Laboratory confirmation in 

line with EU case definition

Introduction of Zika virus 

surveillance; 

introduction of surveillance of 

blood donors

Introduction of Chikungunya e Dengue

Surveillance, integration of entomological surveillance 

as a trigger to the definition of affected and surveillance 

area

- “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.

. 

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

2010 2011

2012/13
2014/15

2016

National Integrated 

Monitoring Plan for 

West Nile Virus and 

Response 

2017 - 19

Inclusion of SoHO 

surveillance/response and of 

non mosquito-borne endemic 

arboviruses (TBE, TOSV)
One Health 5-year 

National Plan on 

arboviruses

2020
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Triggers for safety of Substances of Human Origin from a 
One Health perspective
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WNV screening of blood donors in Italy
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ISS- DMI
(VBD- malaria)

ISS- DMI
(virology-arbo)

IZS 
(Zooprofilactic Institutes)

Sending of samples/pools for confirmation (WNV)

IZS-Teramo

Comunication of positive results

Alert Trigger: WNV 
positive 

animal/mosquito pool

Region CRS 
(Regional Blood Centre)

ISS-CNS 
(National Blood Centre)

Communication of confirmed diagnosis
(mailing list of IZS-Teramo)

Report

Sending samples/slides (malaria)

WNV/USUV= notified on the online platform

ISS-CNT 
(National Transplant

Centre)

CHK/DEN/ZIKA/TBE/TOSV

MALARIA= manually inserted reports

MinSal
(human and animal 

health)

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

of WNV 
- One locally acquired

case of CHK/DEN/ZIKA
- Un case of malaria 

suspected to be locally
acquired

Alert Trigger
(automatic email from the online platform 

or email to CNS/CNT): 
- Confirmed human case of WNV
- Presumed local cluster (CHK/DEN/ZIKA) 
- Locally acquired case (Malaria)

# Alter closure: Arboviruses→ no cases in the province for 30 days (after the end of 
the season of enhanced surveillance); Malaria -→ 6 months + malaria testing

ARBOVIRUS= National Reference Laboratory

MALARIA= Service for diagnostic confirmation

Access to the online platform for WNV/USUV

Weekly
submission of 
WN data (all
confirmed
human cases), 
annual
reporting for 
the other
diseases

Submission of 
other diseases 
under 
surveillance

ISS internal communication flows

CRT 
(Regional Transplant

Centre)

Region/LHU

Hospital

A case of human 
infection: 

possible (no WNV) 
/probable/confirmed

ISS- DMI
(epidemiology-

arbo)
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2022 transmission season: 
extension of blood safety measures

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

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

• IgG/IgM testing to screen donors of tissues, cells and organs. 

• Province-level (NUTS3) triggers for SoHO safety measures are 

confirmed viral detection in mosquito pools, or confirmed infection in 

animals or humans.
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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

mailto:flavia.riccardo@iss.it
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Extra Slides
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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)

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, Italy, 2018 vs 2022 (as 

of 24 August 2022)
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Viral lineage distribution changes over time

• WNV-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

• A newly 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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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.

Increased susceptibility in birds/vectors for new 
WNV-1a strain?



www.iss.it/malattie-infettive

Internal use

Increased proportion of WNND

Hypothesis

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

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