
 
 

Phleboviruses in Portugal: vectors, pathogenesis and co-infections 
 
 
 
Abstract: There is a large spectrum of viral, bacterial, fungal, and prion pathogens that cause 
central nervous system infections. However, aseptic meningitis is primarily caused by viruses in 
which are included vector-borne viruses. 
In the Mediterranean region, sandfly vectors (Diptera: Psychodidae, Phlebotominae) and sandfly-
borne phleboviruses (Phlebovirus, Bunyaviridae) are widely distributed, and, among these 
viruses there is one of great concern for public health: Toscana virus (TOSV). This virus is an 
important neurotropic etiological agent causing disease ranging from mild to neurological, 
especially in the summer months. 
There is few data about phleboviruses as disease agents in Portugal and it can be said that this 
group of pathogenic agents is clearly neglected in what concerns to public health importance in 
our country. In Portugal the Centre for Vectors and Infectious Diseases Research, National 
Institute of Health (CEVDI/INSA) is the only laboratory performing diagnostics, epidemiological 
studies and research on phleboviruses. In seroepidemiological studies conducted at CEVDI/INSA 
by some members of the proposed research team, it has been shown that TOSV circulates in 
Portugal and can originate not only asymptomatic infections but also severe disease in the central 
nervous system. It was also proven that there is/are other phlebovirus/es in circulation causing 
infection and leading to cross-reactions with TOSV in human samples. This is supported by the 
fact that, for the first time, a sandfly-borne virus was isolated by the same research team, during 
field studies in sandflies. This virus is provisionally named Arrabida and its role as an etiological 
agent has yet to be determined. 
The main goal of this project is to answer to some questions regarding phleboviruses, their 
vectors, pathogenesis and co- infections, such as: 1) Which phleboviruses are causing neuro-
invasive infections in Portugal? 2) Is Arrabida virus pathogenic to humans and can we assess its 
pathogenicity in an animal model? 3) Which Phleboviruses are circulating in naturally infected 
phleboviruses? What is the impact of phleboviruses co-infections on the transmission efficiency 
in reared P. perniciosus? Accordingly, the main objectives established are: 1) To determine the 
importance of the circulating phleboviruses as etiological agents through the application of 
techniques for the differential laboratorial diagnostics; 2) To describe and to compare the 
pathogenesis of TOSV and Arrabida viruses in an animal model; 3) To investigate phleboviruses 
infections and to characterize circulating strains in wild sandflies; 4) To address the question of 
how phleboviruses co-infections might influence their replication, genetic reassortment and 
transmission. 
In this manner it will be possible to contribute to the specific diagnosis of phleboviruses, through 
newly implemented molecular and serological techniques. We intend to help to reduce the 
number of undiagnosed central nervous system diseases as well as to raise awareness about 
phleboviruses as etiological agents. Studies on the clarification of the pathogenecity of Arrabida 
virus compared with other previously known will enlighten some aspect of the viruses' tropism 
and, in ultimate instance will allow the extrapolation of the results and also help in the 
diagnostics of infections. Finally, the results of the co-infection studies may impact on our 
understanding of the complexity of infections under real-life conditions and may lead to new 
therapeutic and epidemiological concepts about the transmission of phleboviruses. 
 


