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Arboviruses arthropod-borne viruses 

 
►Systemic acute febrile illness typically accompanied by 

headache, arthralgia, and myalgia, with or without rash 
and/or polyarthritis; 

 
►Hemorrhagic fever that might be extensive, and associated 

with capillary leakage, shock, jaundice, liver damage, and 
death; 

 
►Acute central nervous system illness ranging from mild 

aseptic meningitis to encephalitis with coma, paralysis, 
and death.  

 



Yun Young Go,  Udeni B. R. Balasuriya, Chong-kyo Lee; Zoonotic encephalitides caused by arboviruses: Transmission and 
epidemiology of alphaviruses and flaviviruses Clin Exp Vaccine Res 2014;3:58-77 

List of mosquito- and tick-borne flaviviruses (Genus Flavivirus) 





Sigfrid, Louise & Reusken, Chantal & Eckerle, Isabella & Nussenblatt, Veronique & Lipworth, Sam & Messina, Janey & Kraemer, 
Moritz & Ergonul, Onder & Papa, Anna & Koopmans, Marion & Horby, Peter. (2017). Preparing clinicians for (re-) emerging arbovirus 
infectious diseases in Europe. Clinical Microbiology and Infection. 24. 10.1016/j.cmi.2017.05.029. 



Abbreviations: CHiKv, Chikungunya virus; DeNv, Dengue virus; wNv, west Nile virus; USUv, Usutu virus; SiNv, 
Sindbis virus; TAHv, Tahyna virus; BATv, Batai virus; iNKv, inkoo virus; SSHv, Snowshoe Hare virus.   

Calzolari, Mattia. (2016). Mosquito-borne diseases in Europe: An emerging 
public health threat. Reports in Parasitology. 5. 1. 10.2147/RIP.S56780.  





Worldwide distribution 



Lineages 

► Lineage 1 is divided into 3 clades (1a, 1b, and 1c) and contains 
both virulent and attenuated viruses.  

- Clade 1a is responsible for many recent outbreaks.  

- Clade 1b consists of Kunjin viruses, which are found in Australia  

- Clade 1c viruses found in India.  

 

► Lineage 2 viruses, found mainly in sub-Saharan Africa and 
Madagascar, often cause asymptomatic infections or mild 
disease, but Hungary (2004, birds), Austria (2008, birds), 
Russia (2007), Greece (2010), Romania (2010), Italy (2011), 
Serbia (2012) and Croatia (2012). 

 



1996: 393 cases (WNV lineage I, strain RO970-50) 
Fatality rate: 4.8% 
- 15% encephalitis 
- 1.8% meningitis 
Culex pipiens mosquitoes 

Increased exposure to the 

mosquito vector, particularly 

in the home and its 

immediate environs, was 

associated with risk of 

acquiring WNV infection 

Tsai T. F, Popovici F, Cernescu C, 

Campbell G. L, and Nedelcu N. I, 

“West Nile encephalitis epidemic in 

southeastern Romania,” The Lancet, 

1998; vol. 352, no. 9130, pp. 767–

771. 



1996 – 2009 (78 cases) 

2010 Humans (57 cases) and horses 

2016 (93 cases) 

National Centre for Surveillance and Control of 

Communicable Diseases 



2015: Co-circulation of two lineage 2 WNV strain 

Samples Site /county WNV  strain  

(NS5 and E partial 

sequences) 

No of positive 

samples/date 

 

 

 

Mosquitoes 

Danube 

Delta 

Reserve 

~ Volgograd 2007 3   (Aug  6 - 29) 

~ Nea-Santa 2010 1     (Aug 28) 

Bucharest 

city 

 

~ Volgograd 2007  3  (Jul 9 - Aug 19) 

~ Nea-Santa 2010 1    (Aug 20) 

 

 

Humans 

Ialomita 

county 

~ Volgograd 2007 1    (Sept 23) 

Buzau 

county 

~ Nea-Santa 2010  1     (Sept 11) 

Sibiu county ~ Nea-Santa 2010 1     (Sept 18) 



Molecular epidemiology of West Nile virus circulating in Romania in 2010-2015 

2010-2015 

2015-2016 



  
Country/year/reference 

  
No of WNVND Deaths Mortality rates 

Romania 1996, Tsai et al., 1998  352 17 4.8 

USA 1999, ArboNET 59 7 12 

Israel 2000, Chowers et al., 2001 173 33 19.1 

USA 2001, ArboNET 64 10 16 

USA 2002, ArboNET 2946 232 8 

Israel 2005-2012, Anis et al., 2014 465 31 6.7 

Italy 2008-2011, Rizzo et al., 2012  43 7 16 

Greece 2010, Papa et al., 2010; Danis et al., 2011 197 33 17 

Romania 2010, Sirbu et al., 2011 49 5 10.2 

Turkey 2010, Kalaycioglu et al., 2012 47 10 21 

Greece 2011, Danis et al., 2011 31 1 3.2 

Greece 2012, Pervanidou et al., 2014 109 18 16.5 

Serbia 2012, Popovic et al, 2013  58 9 15.5 

Italy 2008-2015, Rizzo et al, 2016 173 18 10 

Italy 2012-2015, Rizzo et al., 2016 140 11 7.9 

USA 2014, ArboNET  1347 87 6 

USA 2016, ArboNET 1309 105 8 

Romania 2016, NCSCCD 93 19 20.4 

Romania 2017, NCSCCD 66 14 21.2 

Mortality rates associated with West Nile virus neuroinvasive disease, Europe 
and USA 

CP Popescu, SA Florescu, AI Cotar, D Badescu et al. Re-emergence of severe West Nile virus neuroinvasive disease in humans in 
Romania, 2012 to 2017–implications for travel medicine - Travel Medicine and Infectious Disease, 2018 



 Haussig Joana M., Young Johanna J., Gossner Céline M., Mezei Eszter, Bella Antonino, Sirbu Anca, Pervanidou Danai, 

Drakulovic Mitra B., Sudre Bertrand. Early start of the West Nile fever transmission season 2018 in Europe. Euro 

Surveill. 2018;23(32):pii=1800428.  



Usutu virus 

Roesch F, Fajardo A, Moratorio G, Vignuzzi M. Usutu Virus: An Arbovirus on the Rise. Viruses. 2019 Jul 
12;11(7):640. doi: 10.3390/v11070640. PMID: 31336826; PMCID: PMC6669749. 

The first detection in Europe was in 
2001 during a severe bird die-off 
(mainly Eurasian blackbirds) in 
Austria 
Retrospectively in archived tissue 
samples from bird deaths in 1996 in 
the Tuscany region of Italy (Papa, A. 

(2019). Emerging arboviruses of medical importance 
in the Mediterranean region. Journal of Clinical 
Virology) 
 

Competent vector: mainly Culex spp 
 
Birds reservoir: 93 different species 
belonging to 35 families - blackbirds 
(Turdus merula), gray owls (Strix 
nebulosa), and house sparrows 
(Passer domesticus) 



Le virus Usutu : la menace fantôme 
Marion Clé, Sara Salinas, Sylvie Lecollinet, Cécile Beck, Serafin Gutierrez, Thierry Baldet, Philippe Vande 
Perre, Vincent Foulongne and Yannick Simonin Med Sci (Paris), 34 8-9 (2018) 709-716 







WNV and USUV 

►Same areas, reservoir and vectors 

►Antibody cross-reactivity 

►Cross-protection or antibody enhancement 
of infection? 

►2018 unprecedented extent of USUV 
circulation and WNV reached historically 
high levels in Europe (2083 cases) 



Caz clinic 

• 11 ani, sex feminin 

• 09.01.2019 - febra, 
frison 

• 10.01.2019 – 
exantem la nivelul 
membrelor, greata, 
varsaturi, artralgii 
usoare 

• 14 ani, sex feminin 

• 12.01.2019 - febra, 
frison, artralgii in 
special la nivelul 
mainilor 

• 17.01.2019 – 
exantem la nivelul 
membrelor 

Thailanda, 3-13.01.2019 



Chikungunya and Dengue virus 

J Travel Med, Volume 25, Issue 1, 2018, tay004, https://doi.org/10.1093/jtm/tay004 

The content of this slide may be subject to copyright: please see the slide notes for details. 

https://doi.org/10.1093/jtm/tay004




CHIKV vs. DENV 





J Travel Med, Volume 25, Issue 1, 2018, tay004, 
https://doi.org/10.1093/jtm/tay004 

The content of this slide may be subject to copyright: please see the slide notes for 
details. 

Figure 2. Map of Italy with circles indicating the places where 

outbreaks of chikungunya occurred in 2007 ... 

2007 
- more than 200 cases 
- 10% of the 
population had been 
exposed to CHIKV 

By the end of October 
2017, 269 cases of 
chikungunya had been 
reported to the 
national authorities in 
the area surrounding 
Anzio, 61 cases in 
Roma 

https://doi.org/10.1093/jtm/tay004


Why? 

A single aminoacid substitution may have influenced vector 
specificity 

 

Increasing the fitness of CHIKV for specific vector species and 
consequently CHIKV transmission. 

 

A genotype variant presenting a substitution of the aminoacid 
alanine with valine in the position 226 of the E1 protein (one of the 
two major envelope surface glycoproteins) of CHIKV (A226V), 
allowing an efficient replication and dissemination of the A226V 
variant of CHIKV. 











Toscana virus 

Osborne JC, et al. Pract Neurol 2015;0:1–3. doi:10.1136/practneurol-2015-001265 

Phlebotomus papatasi sandfly taking a 
blood meal (Centres for Disease 
Control and Prevention Public Health 
Image Library) 

TOSV is the only sand 
fly–transmitted virus 
causing neuroinvasive 
disease in humans 
and the most 
prevalent 
arthropodborne virus 
in the Mediterranean 
area 



8 cases (5 deaths) of CNS 
infections with TOSV, all in 

elderly patients, 7 of whom 
were residents of the city of 

Bucharest and 1 of the 
surrounding county (Ilfov) 

The emergence of TOSV in an urban area in southeastern Romania 
warrants attention to the sand fly vector. During 1939–1952, according to 
clinical records, sand fly viruses causing sandfly fever (i.e., 3-day fever or 
pappataci fever), transmitted by Phlebotomus papatasi sandflies, were 
thought to be circulating in southern Romania, with outbreaks occurring 
during the summer months. Bucharest and the surrounding Ilfov County 
area were thought to have been affected during 1944–1946. During recent 
years, the distribution of some Phlebotomus sand fly species harboring 
TOSV was updated for Romania, including P. perfiliewi, P. neglectus, P. 
sergenti, but not P. perniciosus 



Lineage A - Italy and southern France, 

in northern Africa (Tunisia), and in 

central and northern Anatolia (Turkey), 

Romania. 

Lineage B - Spain, France, Portugal, 

Croatia, Morocco, and Turkey. 

Lineage C - Croatia, where it was co-

circulating with lineage B TOSV 

 

A novel variant of TOSV most closely 

related to lineage C has been detected 

in Greece 

 

Other co-circulation of different 

lineages has been reported France 

and Turkey (lineages A and B) 

 

No differences have been observed in 

the clinical picture or disease severity 

associated with these TOSV 

genotypes 



Virusul CCHF 

►Nairovirus fam Bunyaviridae 

►ARN simplu spiralat 

►Descris in 1944 in Crimeea si in 1969 in 
Congo 

►Locatie Europa de est (in special in fosta 
URSS), zona Marii Mediterane, N-V Chinei, 
Asia Centrala, Europa de Sud, Africa, 
Orientul Mijlociu si subcontinentul Indian 



Hyalomma marginatum  







Albania 

►1986 primul caz uman 

 

►1986-1990 35 cazuri (S. Bino. Joint WHO-MZCP Intercountry 

Workshop on Crimean-Congo Haemorrhagic fever (CCHF) Prevention and Control, 
Istanbul, Turkey 6–8, November 2006) 

 

  

►2001-2006  32 cazuri (Insitutul de Sanatate Publica Albania) 

 



Bulgaria 

► 1952 primul caz 

 

► 1953-1974   1105 cazuri (mortalitate 17%) 

        20 nozocomiale (52% mortalitate) 

 

► 1975-1996   279 cazuri (mortalitate 11,4%) 

 

► 1997-2004   127 cazuri (27 decese) 





Grecia 

 

 

►2008 primul caz uman (tulpina Rhodopi) 

 

►AP92 tulpina FHCC din Grecia (patogenitate 
scazuta) 



3,4% serologii IgG pozitive pentru FHCC Int J Infect Dis. 2013 

Dec;17(12):e1160-5. doi: 10.1016/j.ijid.2013.07.015. Epub 2013 Sep10.Crimean-Congo hemorrhagic fever: 
seroprevalence and risk factors among humans in Achaia, western Greece .Sargianou M1, Panos G, Tsatsaris A, 

Gogos C, Papa A. 

http://www.ncbi.nlm.nih.gov/pubmed/24084247
http://www.ncbi.nlm.nih.gov/pubmed?term=Sargianou M[Author]&cauthor=true&cauthor_uid=24084247
http://www.ncbi.nlm.nih.gov/pubmed?term=Panos G[Author]&cauthor=true&cauthor_uid=24084247
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsatsaris A[Author]&cauthor=true&cauthor_uid=24084247
http://www.ncbi.nlm.nih.gov/pubmed?term=Gogos C[Author]&cauthor=true&cauthor_uid=24084247
http://www.ncbi.nlm.nih.gov/pubmed?term=Papa A[Author]&cauthor=true&cauthor_uid=24084247


Kosovo 

►1954       primul caz (epidemie de 8 cazuri) 

 

 

►1995-2008     140 cazuri confirmate din 487 
suspectate 

           35 decese 

 
    N. Ramadani, A. Kalaveshi: Crimean-Congo Haemorrhagic Fever 

(CCHF) in Kosova. Presentation, Department of Epidemiology, National Institute of Public Health, 
Prishtina, 9 septembre 2008 



Rusia 

 

►Sud-vest dupa 1999 (27 de ani nu au fost 
cazuri umane) 

 

 

►839 cazuri (27 decese) (Sursa : Rospotrebnadzor) 



Turcia 2002 

Karti SS, Odabasi Z, Korten V, Yilmaz M, Sonmez M, Caylan R, et al. Crimean-Congo hemorrhagic fever in Turkey. Emerg Infect Dis 2004 Aug  



Turcia 

►Primavara-vara 2002 Tokat si imprejurimi 

 

 

►2002-2008  2312 cazuri (122 decese) 

 

 

►Personal medical 3 asistente si 4 medici (1 
deces) 







Va multumesc! 


