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West Nile Virus
• Flavivirus, Vector-borne disease 
• Serbatoio: uccelli stanziali e migratori
• Vettore: zanzare ornitofile Culex spp.
• Altre vie di trasmissione: trapianti, trasfusioni, trasmissione verticale

• Incubazione: 1-6 giorni
• Infezione asintomatica (80%)
• Sindrome similinfluenzale 

(20%): febbre, cefalea, 
astenia, malessere, mialgie e 
debolezza muscolare, disturbi 
gastrointestinali e rash 
maculare su tronco ed 
estremità

• Raramente epatite, 
pancreatite, orchite, 
miocardite, rabdomiolisi, 
corioretinite, aritmie

• Infezione neuroinvasiva (<1%): 
meningite/encefalite, 
sindrome di Guillain-
Barré/radicolite, paralisi 
flaccida



West Nile Virus in Italy (2022)

• 588 confirmed cases
• 295 neuroinvasive disease (37 

death, CFR 12.5%)
• 89 blood donors (asymptomatic)
• 194 West Nile fever
• 10 minor symptoms

Distribution of 
neuroinvasive cases:
• Veneto 142
• Emilia-Romagna 69
• Piemonte 39
• Lombardia 26
• Sardegna 8
• Friuli Venezia Giulia 5
• Toscana 3
• Sicilia 3



• 283 casi in Italia nell’uomo dall’inizio di maggio 2023 al 28 settembre 
2023

• 166 forma neuro-invasiva (32 Piemonte, 53 Lombardia, 18 Veneto, 1 
Liguria, 52 EmiliaRomagna, 4 Puglia, 1 Sicilia, 3 Sardegna) 2 casi importati 
(1 Ungheria, 1 Francia)

• 63 casi identificati in donatori di sangue (13 Piemonte, 31 Lombardia, 3 
Veneto, 1 Friuli-Venezia Giulia, 14 Emilia-Romagna) 1 caso importato 
(Germania), 

• 54 casi di febbre (5 Piemonte, 14 Lombardia, 29 Veneto, 5 Emilia-
Romagna, 1 Puglia). 

• 17 decessi 

West Nile Virus in Italy (2023)







Usutu Virus (USUV)

• Isolated for the first time in South Africa in 1959

• First human case in Central African Republic in 1981

• Introduced in Tuscany in 1996 (archived tissue samples from birds)

• Main reservoir and amplifyng host: birds (highly viremic)

• Vector: infected mosquitos of Culex species

• Dead-end-host: horses and humans

• Several lineages (3 African and 5 European)



USUTU epidemiology - Italy
• Introduced in Tuscany in 1996 (archived tissue samples from birds)

• Prevalent lineages: Europe-1, 2, 3 and 4

• First two confirmed cases of neuroinvasive disease in humans in 2009

• Detected in native (mainly Culex pipiens) and invasive mosquito species
(Aedes albopictus and Ae. japonicus)

• Between 2017 and 2021 detected in 5 regions
(Emilia Romagna, Friuli Venezia Giulia, Latium, Lombardy, Veneto)

• 8 human cases in 2018, 1 in 2019 and 2020, 2 in 2021 and 2022

• Often misidentified with WNV (serological cross-reactions)

• Significant seroprevalence (blood donors and asymptomatic subjects)



Usutu virus in Italy (2022)

• 6 uman cases (3 Friuli-Venezia 
Giulia, 1 Piemonte, asymptomatic 
blood donors) (1 Emilia-Romagna, 1 
Lombardia, fever)

• Detected in 145 mosquito pools 
and  145 birds in Abruzzo, Liguria, 
Emilia Romagna, Lombardy, 
Marche, Friuli Venezia Giulia, 
Umbria, Tuscany, Latium and 
Veneto.



Usutu virus in Italy (2023)



Aedes 
aegypti

Aedes 
albopictus



• >100 countries report circulation of CHIKV 
• >10 million cumulative cases of chikungunya fever today
• Current situation (January – August 2023):

– 20 countries reported cases
– >320,000 cases 
– >340 deaths

CDC. Current and Past Distribution, Oct 2023

Chikungunya- Epidemiology

ECDC. Chikungunya Worldwide. https://www.ecdc.europa.eu/en/chikungunya-monthly. October 2023



Chikungunya- Virological aspecs

• Family Togaviridae
• Genus Alphavirus
• 4 lineages

• West African (WA)
• Asian
• East Central South Africa (ECSA)
• Indian Ocean Lineage (IOL, derived from ECSA) 

• Transmission: 
• Vectorial (Aedes spp)
• Mother-to-child
• Transplant/transfusion
• Needle injury

Bartholomeeusen, K et al. Chikungunya fever. Nat Rev Dis Primers 2023



Chikungunya- clinical features

• Symptomatic infection 70%
• Febrile diseases with possibile 

complications:
• Frequent debilitating long term

arhtralgia/arthritis (up to 66% after 12 
months)

• Severe cases in extreme age groups
• Maculo-papular rash, slight increase

of CRP
• Case fatality rate: 0.032%
• Treatment is supportive / 

symptomatic
PAHO. Epidemiological Update for Dengue, Chikungunya and Zika in 2022. Updated: Jun 25 2023 1:00AM



2007

Chikungunya: From Indian
Ocean to Romagna

Estimated 254 locally acquired infections (1 death)

Courtesy Dr Rezza



Chikungunya in Italia per la 2° volta

http://www.salute.gov.it/portale/temi/documenti/chikungunya/bollettino_chikungunya_ULTIMO.pdf

Primo caso esordito 26/06/17
Primo caso diagnosticato 15/09/17
Ultimo caso esordito 05/11/17

ECSA strain ; Non ha mutazione E1-A226V
100% homology with two strains from 
Pakistan and India from 2016

1 death



Chikungunya



ECDC. Dengue Worldwide. https://www.ecdc.europa.eu/en/dengue-monthly. October 2023

- 100-400 million estimated infections per year (underreporting) 
- Current situation (January – October 2023): 

– cases reported from 79 countries/territories globally 
– 4.2 million reported cases 
– >3 000 dengue-related 
– Since Sept 2023 Peru is experiencing the largest outbreak of its history

Yellow book 2024

Dengue- Epidemiology

https://www.ecdc.europa.eu/en/dengue-monthly


Dengue- Virological aspects

• Family Flaviviridae 
• Genus Flavivirus
• 4 serotypes (DENV 1, 2, 3, 4)
• Transmission: 

• Vectorial (Aedes spp)
• Mother-to-child
• Transplant/transfusion
• Needle injury
• Sexual



Dengue- clinical features

• Symptomatic infection 20%
• Febrile diseases with possibile complications:

• Shock
• Bleeding
• Severe organ involvement (liver, CNS, hearth)
• Severe perinatal infection

• Erythematous rash, leukopenia (neutropenia), 
thrombocytopenia, incresed transaminases, normal
CRP

• Severe cases: 0.16% overall, up to 4% 
• Case fatality rate: 0.046%, up to 0.35%
• Treatment is supportive

PAHO. Epidemiological Update for Dengue, Chikungunya and Zika in 2022. Updated: Jun 25 2023 1:00AM



Flashe S PloS Medicine 2016

• Primary infection: 
• no or mild disease
• long-lived immunity to that serotype (homologous protection)
• temporary (<30 months) cross-reactive immunity too the 

serotypes (heterologous protection) 

• Secondary infection: increased risk (RR 2-3)  of severe 
disease probably because antibody-dependent
enhancement (ADE).

• Post-secondary infections: generally mild (rarely
observed)

Dengue- Immunological aspects



9 fatalities in travelers
8 female
7 with primary infection 



• 1096 locally acquired cases in Mediterranean Europe

• Italy: 819 Chikungunya and 76 Dengue cases (82% of European cases)

• France *: 31 Chikungunya cases and 141 Dengue cases (16%)

• Spain: 16 Dengue cases (1%) 

• Croatia: 10 Dengue cases (1%) 

Source: 
https://www.ecdc.europa.eu/en/all-
topics-z/dengue/surveillance-and-
disease-data/autochthonous-
transmission-dengue-virus-eueea
Consulted on 24/10/2023

Source: 
https://www.ecdc.europa.eu/en/infe
ctious-disease-topics/z-disease-
list/chikungunya-virus-
disease/surveillance-threats-and
Consulted on 24/10/2023

* 3 vector-borne locally acquired Zika virus cases in France (additional sporadic sexually transmitted Zika and Dengue cases were reported in several European countries)

Dengue & Chikungunya locally acquired cases in Europe



Dengue



Montecchio Maggiore (Vicenza, Agosto 2020): 12 casi (uno importato e 11 autoctoni)



24/10/2023 - Casi di Dengue in Italia: i 
dati aggiornati

• Sono 66 i casi confermati di Dengue trasmessi localmente in 
Italia e notificati al 23 ottobre 2023. Questi casi sono riferiti a 
quattro episodi di trasmissione non collegati tra loro in provincia 
di Lodi (36 casi confermati), in provincia di Latina (2 casi) e in 
provincia di Roma (27 casi con esposizioni in diverse parti della 
città metropolitana di Roma e 1 caso ad Anzio, per cui sono in 
corso indagini per verificare eventuali collegamenti 
epidemiologici). Tutti i casi, di cui è noto l’esito, sono guariti o in 
via di miglioramento.







TAK-003 (Qdenga by Takeda)- main features
• Live-attenuated chimeric tetravalent vaccine

• DENV-2 virus backbone

• Dengue proteins: 16 (including NS1 antigen)

• Storage: 2-8°C

• Scheme: 2 subcutaneous doses over 3 months (0, 3 months)

• Age range in phase 3 trial: 4-16y

• Effectiveness varies according to:
• Baseline serostatus
• DENV serotype
• Time since vaccination

• No evidence of increased risk of hospitalization in baseline 
seronegative subjects

• No evidence of efficacy in baseline seronegative subjects 
against DENV-3 and DENV-4 

prM   E

prM E

prM   E

prM   E

Note del presentatore
Note di presentazione
Policy dell’FDA sull’utilizzo di Dengvaxia



TAK-003 (Qdenga by Takeda)- approval and 
recommendations

• Approved in subject aged 4 years and older by EMA in Dec 2022 
and AIFA in Feb 2023

• Approved also in Germany, Sweden, Indonesia, Netherlands, 
Denmark, Brazil

• Pre-vaccine serological screening not requested

• Pre-vaccination selection based on history of dengue in the 
Netherlands and Denmark. Only for long term travelers in 
Germany.

• Commercialized in Italy at the end of September (price per dose 
175 euro)

• WHO Strategic Advisory Group of Experts (SAGE) on 
Immunization recommend to consider the introduction of the 
vaccine in settings with high dengue disease burden and high 
transmission intensity to maximize the public health impact and 
minimize any potential risk in seronegative persons. SAGE 
recommended that the vaccine be introduced to children aged 6 
to 16 years of age.

SAGE: The potential risk of enhanced 
disease due to serotypes 3 and 4 in 
seronegative vaccinated children cannot 
be ruled out. 



• Most clinically advanced chikungunya vaccine candidate 
worldwide

• Seeking FDA approval in persons aged 18 years and above
• Live-attenuated, single dose
• Immunogenicity as surrogate markers of efficacy
• Intramuscolar
• Based on ECSA genotype

VLA1553-301 trial (March 2022): 
• 4,115 adults aged 18 years and above across 44 sites in the U.S.
• Seroprotection 263 of 266 (98.9%) at 29 days
• Antibodies persistence at 6 months: 233 of 242 (96.3%)
• Highly immunogenic in elderly study participants (65 years of age 

 
Schneider M et al Lancet 2023

VLA1553 Chikungunya vaccine by Valneva



VLA1553 Chikungunya vaccine by Valneva- safety

• 17% (n=520) any 
arthralgia

• 0.5% (n=15) 
duration >11 days 

• Longest duration: 
182 days
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