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What is Vector Competence?

Fabrizio Montarsi 3

Vector competence is the intrinsic and biological ability of an arthropod vector (mosquito, tick
sandfly) to acquire, maintain, and transmit a pathogen to a new host



❑ The calculation of Vector Competence is assed under experimental conditions and in 
specific Lab. facilities  (BSL3)

❑ Vectors such as mosquitoes can be infected under different routes of administrations, 
different climatic conditions (T°C, Humidity (%), photoperiods L:D) and different viral load 
of pathogen 
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How to perform study of Vector Competence?



❑ Infection Rate (IR): The proportion of mosquitoes with

a pathogen positive midgut (or body) out of the total

number that consumed an infectious blood meal

❑ Dissemination Rate (DR): The proportion of infected

vectors where the pathogen has spread beyond the

midgut to secondary tissues like legs, wings, or head

❑ Transmission Rate (TR): The proportion of vectors with

disseminated infections that have the pathogen present

in their saliva

❑ Transmission Efficiency (TE): "Population Transmission

Rate," this measures the total percentage of the initial group

capable of transmitting the pathogen

How calculate Vector Competence?



What is Vectorial Capacity (VC)? 

Vectorial Capacity (VC) is an equation to  model the spread of a 
pathogen in the field considering external factors like:

❑ (m) Mosquito density: The number of female mosquitoes per host

❑ (a) Biting rates: The average number of bites on a host per mosquito 
per day 

❑ (b) Vector Competence: The probability that a vector becomes 
infected and successfully transmits the pathogen 

❑ (p) The biological efficiency Daily Survival Probability: The probability 
that a mosquito will survive to the next day

❑ (n) The Extrinsic Incubation Period – EIP: The time (in days) required 
for the pathogen to replicate and reach the salivary gland

❑ (-ln (p)) The daily mortality rate: The natural logarithm of the survival 
probability

Cansado-Utrilla et al. Microbiome (2021) 9:111 https://doi.org/10.1186/s40168-021-01073-2





https://www.ecdc.europa.eu/sites/default/files/documents/mosquito-vector-borne-infographic-2023.pdf

Why is it important to study vector
competence in Aedes koreicus?

❑ Genus Aedes spp.

❑ Established in Europe and in 
continuous expansion

❑ Urban and anthropophilic habits



9

Invasive Aedes Mosquitoes

https://www.ecdc.europa.eu/en/publications-data/invasive-
mosquitoes-colonising-europe-what-can-we-do
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What we know from literature about vector
competence in Aedes koreicus?



L2 of Dirofilaria immitis within the Malpighian 
tubules of Aedes koreicus (5X).







223
Casi*
57% | 43%
Maschi | Femmine*
40 anni
Età mediana*
0
Decessi*
4 casi | 219 casi
Autoctoni|Importati*
*Dati in fase di 
consolidamento

https://www.epicentro.iss.it/arbovirosi/dashboard

Dengue virus in Italy (2025)



472
Casi*
50% | 50%
MaschiFemmine*
58.5 anni Età 
mediana*
0 Decessi*
384 casi | 88 casi
Autoctoni|Importati*

Chikungunya virus in Italy (2025)

https://www.epicentro.iss.it/arbovirosi/dashboard
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Casi*
40% | 60%
Maschi | Femmine*
52 anni
Età mediana*
0
Decessi*
0 casi | 5 casi
Autoctoni | Importati*

https://www.epicentro.iss.it/arbovirosi/dashboard

Zika virus in Italy (2025)



❑ 26±1°C temperature

❑ 70% relative humidity, and a

❑ 12:12h light: dark cycle 

❑ supplied with a 10% sucrose

solution ad libitum

SPF rabbit whole blood in K3EDTA 
diluted with DENV-1 virus. with a 
final titer of 1x106 TCID50/ml

Study of vector competence for DENV-1 in Aedes 
koreicus?







❑ DENV-1 was first detected in saliva at 21 dpi and again at 28 dpi highlighting a long extrinsic incubation period

Three positive saliva were found but only two were isolated onto Vero E6 cell monolayers showing cytopathic effect 
(CPE)

Images courtesy of Prof.ssa Luisa Barzon & Dr. Emanuela Dal Molin, Department of Molecular Medicine, University of Padova, Italy



Final remarks

❑Aedes koreicus is well established in Europe

❑Knowledge of its vector competence for emerging and re-emerging
arboviruses infection are essential to assess correctly the risk of pathogen
transmission to human population

❑It is urgent the need to have standardized guidelines for researchers for
robustness and comparison of experimental results

"
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