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As in 2018, when a large West Nile virus (WNV) epi-
demic occurred, the 2022 vector season in Italy was 
marked by an early onset of WNV circulation in mos-
quitoes and birds. Human infections were limited until 
early July, when we observed a rapid increase in the 
number of cases. We describe the epidemiology of 
human infections and animal and vector surveillance 
for WNV and compare the more consolidated data of 
June and July 2022 with the same period in 2018.

West Nile virus (WNV) is endemic in Italy. Its circula-
tion is currently monitored with a One Health approach 
that integrates human, animal and entomological sur-
veillance aiming at timely detection of seasonal viral 
circulation. Italy adopted the European Union (EU) 
human case definition for WNV [1] which defines four 
laboratory criteria for case confirmation: isolation of 
WNV from blood or cerebrospinal fluid (CSF), detec-
tion of WNV nucleic acid in blood or CSF, WNV-specific 
antibody response (IgM) in CSF, high titre of WNV IgM 
AND detection of WNV IgG AND confirmation by neu-
tralisation. In addition, Italy also recognizes detection 
of WNV nucleic acid in urine samples as a confirma-
tory WNV test [2]. A confirmed WNV human infection 
is therefore defined as any person meeting at least 
one of the listed laboratory criteria. Among all human 
cases of WNV infection, those presenting with neuroin-
vasive disease are further classified as cases West Nile 
neuro-invasive disease (WNND). The detection of WNV 
in any host or vector is confirmed by regional reference 
laboratories coordinated by the Ministry of Health, the 
Istituto Superiore di Sanità (epidemiology and national 

reference laboratory (NRL), human) and the Istituto 
Zooprofilattico of Abruzzo and Molise (epidemiology 
and NRL, animal/entomology).

During each transmission season, the first confirmed 
infections in humans, animals or mosquitoes trig-
ger safety measures for substances of human ori-
gin (SoHO) coordinated by the National Blood and 
Transplant Centres. We describe the ongoing 2022 
WNV transmission season, marked by early circula-
tion and an unprecedented number of reported human 
cases, and compare the human cases reported in June 
and July 2022 with those reported in the same period 
of the 2018, when a severe WNV epidemic was docu-
mented in Italy [3,4].

Epidemiological summary
The first detection of WNV circulation in 2022 occurred 
in early June [5] in mosquitoes and birds, with human 
cases detected from 19 June and rapidly increasing in 
July (Figure 1). Strains of WNV lineage 1 and 2 are co-
circulating [5].

By 24 August 2022, WNV had been detected in 142 
birds, 15 equids and 186 mosquito pools. Overall, 301 
confirmed human infections, including 160 cases of 
WNND, had been notified to the Italian surveillance 
system (Figure 1). Detection in mosquitoes and verte-
brate animals preceded that in humans except in 10 
of the 41 Italian provinces affected so far. The data on 
infections reported or diagnosed in August 2022 are 
partial (as available by 24 August) and therefore not 
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yet consolidated; they are likely to be incomplete due 
to reporting delays. For this reason, all comparisons 
with data reported in the 2018 epidemic year focus on 
the months of June and July.

A total of 182 confirmed human infections had onset 
or, if unavailable, diagnoses up to 31 July including: 105 
(57.7%) WNND cases of which 13 were fatal (case fatal-
ity rate (CFR): 12.4%), 54 West Nile fever (WNF) cases, 
21 asymptomatic infections among blood donors and 
two cases with unspecified symptoms. The male:female 
ratio of those infections was ca 2:1 (117:65 among all 
confirmed human WNV infections and 66:39 among 
WNND cases). The median age of cases of WNV infec-
tion was 70 years (interquartile range (IQR): 56–78), 74 
years in cases with WNND (IQR: 67–81) and 87 years 
in people who died with a WNV-related infection (IQR: 
79–87).

During the 2018 epidemic year, Italy reported 162 
human confirmed cases with onset or diagnosis up 
to 31 July including: 52 cases of WNND (32.1%) and 13 
deaths (CFR: 25%), 89 cases of WNF and 21 asympto-
matic infections.
 

Trend and seasonality of human cases
Seven confirmed human WNV infections were notified 
with onset in June 2022 and up to the first week of July 
(w26: 27 June–3 July 2022). Compared with w26, we 
observed a 2.5-fold, 8-fold, 12-fold and 16-fold increase 
in the following 4 weeks. The trend of WNND cases in 
July exceeded the 2018 epidemic year (Figure 2). 

Geographical distribution of human cases
By 24 August 2022, 41 of the 107 Italian provinces had 
detected WNV circulation. Human cases with onset or 
diagnosis up to 31 July were reported in 25 provinces 
(128 municipalities) of the regions Emilia-Romagna, 
Friuli-Venezia Giulia, Lombardia, Piemonte, Sardegna, 
Toscana and Veneto. The highest human case counts 
were in Veneto (133 cases; 73%), mainly in the Padova 
province. In the same period of 2018, 24 provinces had 
detected WNV circulation, including 15 provinces (106 
municipalities) with human cases. As shown in  Figure 
3, we observed in June and July 2022 a more westward 
and southward spread of human cases than in 2018, 
with more affected municipalities (mostly with an inter-
mediate or low degree of urbanisation) (Table).

Discussion
Italy records on average 60 locally acquired human 
cases every year, mostly in the north of the country. 

Figure 1
West Nile virus detection in mosquitoes, birds, horses and humansa, by date of detection or symptom onset, Italy, 1 June–24 
Augustb 2022
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In 2018, as in other European countries [6], Italy expe-
rienced an exceptionally early and intense WNV trans-
mission [3] with over 600 confirmed human infections 
[4]. In 2022, until 24 August, most cases (76%) and 
deaths (71%) associated with WNV infections in the EU 
and European Economic Area (EEA) were reported by 
Italy [7], where the WNV transmission season started 
as early as in 2018 [5]. We observed an increase in the 
number of human WNND cases in July that exceeded 
what was observed in the same period of 2018.

Co-circulation of WNV lineages 1 and 2 was detected 
[5], while only lineage 2 circulation was documented 
in 2018 [3]. However, based on available data, there is 
no definite evidence of lineage-associated increased 
disease severity in humans. Considering this, and the 
fact that we did not observe an unusual demographic 
distribution of human cases in 2022, the higher pro-
portion of notified WNND cases suggests increased 
under-detection or under-reporting of WNV infections. 
We hypothesise that the concurrent increased trans-
mission of severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) may have made WNF ascertainment 
less likely, especially in the case of mild and self-limit-
ing disease.

As in 2018, Italy has experienced climate anomalies in 
2022. In 2018 higher-than-average temperatures in the 
month of April, preceded and followed by heavy rains 
across the country [8] might have led to an early and 

rapid increase in the mosquito population density and 
possibly an early amplification of viral transmission 
in the enzootic cycle [9]. Conversely, in 2022, climate 
anomalies occurred in May and June with higher-than-
average temperatures in the context of persistent 
lower-than-average rainfall [10]. This has led to severe 
droughts in the Po valley [11] where WNV primarily cir-
culates, followed by severe thunderstorms and floods 
from the beginning of July [12]. We hypothesise that the 
drought, possibly associated with regular irrigation in 
horticulture, might have limited the number of favour-
able habitats for mosquito breeding and bird nesting. 
This might have favoured an initial geographical con-
centration of vectors and hosts, viral amplification 
and, subsequently, the spread of WNV circulation once 
water became more abundant.

Following the 2018 outbreak, Italy performed an 
after-action review of its response [13] and issued an 
updated 5-year One Health National Arbovirus Disease 
Plan [2] which enhanced One Health surveillance and 
early warning, communication, SoHO safety and vector 
control across the country. This plan includes excep-
tional vector control measures with adulticides in the 
case of clusters of two or more spatio-temporarily 
linked human cases of WNND in intermediate or highly 
urbanised contexts [2].

In 2022, due to the increased transmission, all the 
planned measures were implemented, including 

Figure 2
Confirmed human cases of West Nile virus infection notified in weeks 23–33 of 2022, (n = 300a) and of 2018 (n = 423) and 
confirmed cases of WNND, 2012–24 August 2022, Italy
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WNND: West Nile neuro-invasive disease; WNV: West Nile virus.

a One of the 301 WNV cases occurred on 24 August, i.e. after the period until week 33 shown in this graph.

Data updated 24 August (August 2022 data under consolidation). Dates refer to week or month of symptom onset or, if unavailable, diagnosis.
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exceptional vector control in heavily affected munici-
palities [14] and enhanced risk communication. Even 
through no transfusion-related cases have been 
detected, human cases triggered blood safety meas-
ures in 10 provinces, suggesting the need to assess 
and further improve early warning capacity from ani-
mal/vector surveillance.
 

Conclusion
Italy, in contrast to other EU/EEA countries, is experi-
encing increased WNV transmission that exceeds 2018. 
Climate anomalies were also detected in other parts 
of the EU/EEA [15], and WNV circulation is currently 
increasing also in other European countries [16], in the 
context of mobility during summer that has returned to 
pre-pandemic levels. It is therefore important to raise 
public awareness to prevent exposure by adopting 
risk-mitigating behaviours. Raising awareness among 
clinicians can also encourage considering WNV among 
differential diagnoses in people with fever and/or neu-
roinvasive disease living in or returning from endemic 
areas.
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