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CDC disclaimer

The findings and conclusions in this presentation 
are those of the author and do not necessarily 
represent the views of [the Centers for Disease 

Control and Prevention



Why should we care about dengue?



Widespread insecticide 
resistance globally



Overview

• Novel mosquito control strategies

‒ Emanators

‒ Wolbachia replacement

• Dengue vaccines



Spatial Emanators



What are spatial emanators?

• Spatial emanators are chemical products 
designed to prevent human-vector contact 
(indoor and/or outdoors)

• Spatial repellency

o Movement away from a chemical stimulus

o Attraction inhibition

o Feeding response

o Toxic at higher doses

• Transfluthrin, metofluthrin, citronella
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Transfluthrin Emanators, Iquitos, Peru Trial (2016-2018)
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• Seroconversion:
– Hazard ratio = 0.659

– PE = 34.1%, p = 0.024

• No effect on incidence 
of clinical dengue

• 29% fewer indoor resting Ae. aegypti

• 9% fewer blood fed Ae. aegypti



Emanators as part of Integrated Mosquito Management 
Program in Puerto Rico



Wolbachia replacement



The Lancet Infectious Diseases 2015 15862-866DOI: (10.1016/S1473-3099(15)00091-2) 

Copyright © 2015 Elsevier Ltd Terms and Conditions

Wolbachia donated from naturally infected species

http://www.elsevier.com/termsandconditions


Cell Host & Microbe 2021 29879-893DOI: (10.1016/j.chom.2021.03.006) 

Copyright © 2021 Elsevier Inc. Terms and Conditions

Population suppression 

Population replacement

Wolbachia-based methods 

http://www.elsevier.com/termsandconditions


82%

12%

Wolbachia-mediated virus blocking

Also reduces: CHIKV, ZIKV, 

WNV, 

YFV

Plasmodium

Filarial nematodes

bacteria

T Walker et al. Nature 476, 450-453 (2011) 
doi:10.1038/nature10355



Wolbachia reductions in dengue transmission
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Paz-Bailey G. et al. New solutions against a global threat: opportunities for Wolbachia interventions. 
https://www.sciencedirect.com/science/article/pii/S1201971225001468?via%3Dihub



Evaluation of Wolbachia replacement in El Salvador



Components of a Wolbachia program

Paz-Bailey G. et al. New solutions against a global threat: opportunities for Wolbachia interventions. 
https://www.sciencedirect.com/science/article/pii/S1201971225001468?via%3Dihub



Community engagement

Health fairs, house-to-house
visits, tours of facilities Community Reference Groups and

Community leaders

Community events

Wolbachia acceptance by the community increased from 50% in 2023 to 70% in 2024



Dengue Vaccines



Dengue vaccines

• Dengvaxia: recommended in US 
(children 9-16 years old with previous 
DENV infection and living in endemic 
areas)

• QDENGA: licensed in several countries. 
Not licensed in the U.S.

• Butantan-DV: licensed for use in Brazil.

• No dengue vaccines are currently 
recommended for use in US travelers.



Take home messages
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Expansion in the areas at risk for dengue

Messina, J.P., Brady, O.J., Golding, N. et al. The current and future global distribution and population at risk of dengue. Nat 
Microbiol 4, 1508–1515 (2019). https://doi.org/10.1038/s41564-019-0476-8



Vaccines and Wolbachia mosquitoes are new tools 
for dengue control

22



The landscape for dengue prevention has changed.

New interventions are available to tackle the dengue 
burden.



Questions 

•Gabriela Paz Bailey 
gmb5@cdc.gov
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