
Gonzalo M. Vazquez-Prokopec

Assistant Professor
Department of Environmental Sciences, 

Emory University, 
Atlanta GA, USA 
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Vector control, if expeditiously 
implemented and sustained, can 
be successful at controlling Ae. 
aegypti and interrupting 
pathogen transmission 

http://history.amedd.army.mil/



Medellin, Colombia



Contemporaneous Aedes aegypti control tools: 
diverse but with limited epidemiological evidence
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Thermal fogging, New Dehli IPL match 
2015 (courtesy Bruce Murphy, DFAT)
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Ae. aegypti resting places

Resting <1.5m 17x more likely than 
>1.5m & primary resting locations 
included bedrooms (44%), living rooms 
(25%), and bathrooms (20%), followed 
by kitchens (9%) (Dzul-Manzanilla et al. 
2017, Vazquez-Prokopec et al. 2009).



Targeted Indoor Residual Spraying (Queensland Health)

SC 2.5% lambda- cyhalothrin on Ae. aegypti resting sites: exposed low walls 
(<1.5m), under furniture, inside closets and on any dark and moist surfaces.



Epidemiologic impact 
of TIRS during 2008-
2009 DENV 3 
Epidemic in Cairns, 
Queensland

900+ confirmed cases. Tracked to address level. 
TIRS performed at the premise level

Vazquez-Prokopec et al. Science Advances
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Will controlling exposure locations have a sustained 
impact on DENV transmission?
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SC 2.5% lambda- cyhalothrin on 
Ae. aegypti resting sites: 
exposed low walls (<1.5m), under 
furniture, inside closets and on any 
dark and moist surfaces.

Vazquez-Prokopec et al. Science Advances



Effectiveness of TIRS

Vazquez-Prokopec et al. Science Advances



Insecticide resistance: a threat for TIRS

Primarily to pyrethroids
and likely driven by fogging 
by MOH and also 
household insecticides.

Advantage for TIRS: other 
insecticide groups exist 
(Carbamates and 
Organophosphates). 



Is pyrethroid resistance a problem?

• Randomized Controlled Trial: Merida (Yucatan State, Mexico)
• 14 clusters with 3 treatments: unsprayed controls, bendiocarb spraying 

(Carbamate, susceptible pop.), deltamethrin spraying (pyrethroid, resistant pop.)





Very high levels of deltamethrin resistance



Ae. aegypti adult abundance

Bold font indicates statistically significant difference with control group

Adult Ae. aegypti infestation indices significantly lower in houses treated with bendiocarb compared to 
untreated houses. No statistically significant difference between untreated and deltamethrin-treated 
houses. On average, bendiocarb spraying reduced Ae. aegypti abundance by 60%.



Modeling long-term effectiveness 
& optimal timing of TIRS campaign
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Average DENV seasonality
in Yucatan, 1995-2011

Month

Agent based DENV model
Hladish et al (2016) PLoS NTDs
1.8 mil people in Yucatán, Mexico
500k houses, workplaces & schools

Modelled effect of TIRS start date

Optimal TIRS timing
is several months before 

epidemic peak
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The challenge ahead: scaling-up interventions
Current paradigms for DENV surveillance and Ae. aegypti 
control need to be adapted to local contexts of virus 
transmission. 

Preventive TIRS would lead to higher effectiveness. 
How? Target DENV hot-spots.

TIRS is an effective vector control approach to prevent DENV.
Scalability of TIRS challenged by insecticide resistance and 
extent of urban environments



Photo Credit: Scott Ritchie.
Merida, Yucatan, Mexico
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