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US Agencies and Roles 

•  US Environmental Protection Agency      
(US EPA) 
–  Regulate pesticides and repellents 

•  Centers for Disease Control (CDC) 
–  Provide information on insect-borne 

diseases  
–  Respond to outbreaks, with local and state 

agencies 



Protecting Public Health Since 1928 

Vectors and Diseases of Focus 

•  Zika 
•  West Nile virus 
•  Malaria 
•  Encephalitis – Eastern Equine, Japanese, St. Louis 
•  Yellow fever 
•  Dengue fever 
•  Chikungunya fever 



Vectors and Diseases of Focus 

Zika 
Yellow fever 
Dengue fever 
Chikungunya fever 

West Nile virus 
Encephalitis – Eastern Equine, 
Japanese, St. Louis 

*Malaria – Anopheles  
*Encephalitis – Eastern Equine - Culiseta 

Aedes Culex 
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Potential Range of Aedes 

https://www.cdc.gov/mosquitoes/mosquito-control/professionals/range.html	



Gorris et al. 2021 Parasites & Vectors 



Habitat Suitability 

Culex quinquefasciatus 

Gorris et al. 2021 Parasites & Vectors 
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Arthropod Pesticide Resistance Database 
http://www.pesticideresistance.org	
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Global Records 
•  Aedes aegypti – 589 
•  Aedes albopictus – 259 

•  Culex pipiens – 74 
•  Cx. pipiens pipiens – 161 
•  Cx. pipiens quinquefasciatus – 71 
•  Cx. quinquefasciatus – 299 

•  Cx. tarsalis – 14 

•  Cx. tritaeniorhynchus – 114  



Ae. aegypti – organochlorines  



Culex tarsalis – organochlorines  



Culex tarsalis - organochlorines 



Culex pipiens/quinquefasciatus – organochlorines  



Protecting Public Health Since 1928 

US Mosquito Control 

Organophosphates 
–  Chlorpyrifos  
–  Malathion 
–  Fenthion 
–  Fenitrothion 
–  Parathion  
–  Temephos 

Pyrethroids 
−  Pyrethrins 
−  Cypermethrin 
−  Deltamethrin 
−  Etofenprox  
−  Lambda-cyhalothrin 
−  Permethrin 
−  Phenothrin 
−  Resmethrin 
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Limitations of this review 

•  Very broad – state level 

•  Relies on published information 

•  Relies on bottle bioassays or field data 



Ae. aegypti – organophosphates  



Ae. aegypti – pyrethroids  



Ae. aegypti – summary  



Culex tarsalis – organophosphates  



Culex tarsalis – pyrethroids  



Culex tarsalis – summary  



Culex pipiens/quinquefasciatus – organophosphates  



Culex pipiens/quinquefasciatus – pyrethroids  



Culex pipiens/quinquefasciatus – summary  
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Conclusions 

•  Resistance is an issue in mosquito control in the US 
–  Not all driven by mosquito control agencies 

•  More information is needed 
–  CDC Centers of Excellence and Funding increasing this work 

•  Resistance is at a finer population-level than what was shown 
here 
–  Agencies need to examine at local levels routinely 
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