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Are some of us tastier than others…?



Bradshaw et al. PNAS, Nov 2017

DGE: differential gene expression

• Identification of key genes respon-

sible for the evolution of an obligate 

nonbiting lifestyle, provides the        

potential to mitigate mosquito-borne 

diseases

• At the genetic level, it might leads to 

the identification of universal non-

biting genes or to universal target     

genetic pathways in mosquitoes

If there is no bite, there is 
no disease transmission…

Wyeomyia smithii



ZIKA, CHIK, DENGUE AEDES COINFECTIONS

Ruckert C, et al. Nature Communications

2017, 8, Article number: 15412 

June, 2017



RNAi: RNA interference response



Vertical transmisssion:

• No so relevant for DENV

• More effective in A. albopictus

than in A. aegypti for CHIKV

• May play a role in ZIKV spread 

and maintenance

OTHER FACTORS INVOLVED IN SPREAD OF AEDES AEGYPTI-BORNE DISEASES 



• Argentina: average vector     

passive dispersal of >60 km 

a year by automotive vehicles

AEDES DISPERSAL BY VEHICLES



o Modern contributing factors to the rapid expansion of vector-borne disease include 

globalization of travel and trade, associated with vector accommodating trends in 

modern human settlement and suitable climate conditions

o The contributions of increased mobility, both of vector and human populations, may be 

the most important variable to explain the recent increase in dengue transmission

GLOBALIZATION    
AND VECTOR-BORNE 

DISEASES

> 1.3 billion international      

travelers, globally

World Bank, 2017 



Gubler and Meltzer, Adv Virus Res 1990, 53, 35–70

o Historically, the increase in the number of cases of DH/ 

DF has been correlated closely with the growth of urban     

human population. In addition, complacency by health 

authorities, as well as lack of public health resources for 

research, surveillance, prevention and control programs

o The increased epidemic activity caused by several viral 

serotypes increases the rate of genetic variation of the 

virus, thus increasing the probability of emergence of 

strains of viruses or genotypes with greater potential for 

epidemic or virulence, an important risk factor for 

severe dengue



SOCIOECONOMIC DRIVERS

Population growth 
and uncontrolled/
unplanned urban-
ization

Percentage of urban population 

in Latin America





DENGUE DRIVERS
LATIN AMERICADengue incidence in The Americas according to % of urban            

population  with access to an improved source of drinking water

Dengue incidence in countries in he Americas region, according to 

per capita, NGP in US$



IG: 
0 = absolute equity in         
income
100 = absolute inequityDengue incidence in The Americas according to GINI index, 2013

Social drivers involved in the transmission of dengue
Level of inequity

Higher inequity     Medium to low IG Medium IG       Lower IG



Vicenti M, et al. PLoS

Negl Trop Dis 2017, 11  

(1): e0005317

POVERTY AS A 
RISK FACTOR 
FOR DENGUE



Other drivers involved

• Technical failures of the national        

vector control programs (i.e., lack of  

proper training and/or human and      

material resources)

• Absence of national policies (or inade

quate application) in the correct use  

of insecticides

• Lag in availability of new molecules    

(insecticides) for the health sector



o Dengue endemicity and seroprevalence between neighboring border cities 

in Northern Mexico and Southern Texas, where climatic suitability is similar, 

in 2005, n=276 participants 

o Socioeconomic and behavioral factors including income, water storage, 

usage of air-conditioning, waste disposal, and cross-border travel differed 

sustainably, as did dengue prevalence

32% Incidence

77% seropreva-

lence 4% Incidence

39% seropre-

valence



DENV-infection risk among contacts. Diagrams A and B show two clusters plotted in 

relative  space (index house is at the center). Each segment represents one participant, 

color indicates serological status.. (A) DENV+ cluster (σ = 1.1). (B) DENV− cluster (σ = 

−0.71). Both clusters were initiated in the same neighborhood, in the same week of the 

second season of transmission in Iquitos, Peru.

Highly focal patterns of DENV transmission

around the home (<100 m) indicating that 

transmission occurs among multiple, fine-

scale foci connected by the movements

of infected and susceptible people. At these 

short distances from the home, the relative 

contribution of mosquitoes versus humans 

to pathogen dispersal is still uncertain, but 

clearly both are important

Stoddard et al. PNAS 2013, 110: 995-1003



Fig 2. Confirmed cases of ZIKV and CHIKV per week in the state of Rio de Janeiro, March 2015 to May 
2016 (LABFLA data set).

Fuller TL, et al. PLOS ONE 2017,  12(11): e0188002. https://doi.org/10.1371/journal.pone.0188002

Rainfall appears to precede ZIKV and CHIKV epidemics suggesting that an early warning system based on weather 

that predicts these outbreaks 3-4 weeks in advance would provide policy-makers and clinicians a warning to prepare 

countermeasures, which could lead to improved prognoses for ZIKV patients

The incubation period of CHIKV in Aedes aegypti is 2–4 days whereas that of ZIKV is at least 10 days



Proportion of Ae. aegypti with a detectable infection after being held at low temperatures

Carrington L, et al. PLOS Neglected Tropical Diseases,  April 25, 2013

o Increased infection and transmission rates at higher temperatures, as well as altered infection rates 

and extrinsic incubation period (EIP) in response to fluctuating temperatures and diurnal temperature 

range (DTR)

o DTRs have been shown to enhance DENV infection rates and reduce EIPs at low temperatures, but 

decrease infection rates (and not affect DENV EIP) at higher temperatures



Hierarchy of factors that influence ZIKV transmission, illness, and social consequences.

Ali S, et al. PLOS Neglected Tropical Diseases 2017, 11: e0005135. 

Climate suitability, mosquito 

abundance & human–mosquito 

contact partly determine rates 

of ZIKV transmission, which 

causes illness in some cases. 

Social consequences depend 

on both actual and perceived 

risks of illness



CULEX AS NATURAL VECTOR OF ZIKA VIRUS?



• The individual role played by climate change in the resurgence of 

Aedes aegyti-transmitted infections remains uncertain 

• The contributions of increased mobility, both of vector and human 

populations due to globalization factors, such as travel and trade, 

associated with vector accommodating trends in modern human 

settlements, may be the most important variable to explain the 

recent increase in Aedes-borne diseases

• To better understand the likely impact of climate change  on VBDs, 

it is important to view climate-driven disease systems as complex 

socio-ecological dynamical systems

GENERAL CONCLUSIONS




