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The Asia and the Pacific region is home to 60 per cent of the world's population – more or
less 4.3 billion people – and includes the world's most populous countries, China and India.

Recently, the World Health Organization estimates that over 400 million people in Southeast
Asia and the Pacific were at risk of vector borne disease infection, and 3.5 million people
contracted malaria.
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Currently, no specific therapeutic drugs OR effective vaccines are
available for important vector borne diseases, including dengue, Zika,
malaria etc.

http://entnemdept.ufl.edu/creatures/aquatic/aedes_aegypti.htm
http://www.mosquitoenemy.com/uncategorized/how-many-types-of-mosquitoes-are-there/

http://entnemdept.ufl.edu/creatures/aquatic/aedes_aegypti.htm
http://www.mosquitoenemy.com/uncategorized/how-many-types-of-mosquitoes-are-there/
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Vector control remains the potential method for reducing
transmission



Several vector control tools to target mosquitoes have been proposed

Chemical insecticides and resistance 6

DEET or botanical oil- topical repellents 

Insecticidal space spray  (fogging or ultra-low volume applications)

Larval habitat source management 

Push–pull system” using combinations of spatial repellents and attractant traps 

Sterile insect techniques

Attractive toxic sugar bait systems (ATSB) use a strategy of “attract and kill”

Fabric impregnated with pyrethroids-spatial repellent



7

Types of synthetic insecticides 
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Insecticide Resistance 

Physiological resistance Behavioral avoidance 
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Moving away from treated surfaces

Spatial repellent 

Contact irritant
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Insecticides
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https://www.irmapper.com/Physiological resistance 
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Aedes aegypti Aedes albopictus
2005-2020: Resistance in Aedes mosquitoes for all compounds

CDC Bottle Assay

WHO Susceptible test
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IR MAPPER PROGRAM



2005-2020: Aedes aegypti and Aedes albopictus resistance

Organochlorines OrganophosphatesPyrethrpoids Carbamates
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All test assays

2005-2020: Resistance in Anopheles for all compounds
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2005-2020: Resistance in Anopheles for all four insecticide classes
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Aedes mosquitoes: resistance to temephos in GMS countries
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Aedes mosquitoes: resistance to temephos in GMS countries

“Temephos” remains the most commonly used
compound to control immature stages of
mosquitoes in the national dengue control
program (Chareonviriyaphap et al., 1999;
2013).

https://www.matichon.co.th/news-monitor/news_1543117
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Findings were interpreted following the WHO (2016) criteria; wherein
1. Confirmed resistance if mortality < 90%

2. Suspected resistance if 90 < mortality < 97%

3. Susceptible if mortality > 98-100%.

Aedes mosquitoes: resistance to temephos in GMS countries
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An open-source QGIS program was used to map detected temephos
resistance in Ae. aegypti and Ae. albopictus compiled from previous
publications and survey data in Thailand as well as surrounding
countries (1999-2019)



Distribution of Aedes aegypti found resistant to temephos:1999-2019
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122 62

80% from Thailand



Distribution of Aedes aegypti and Aedes albopictus found resistant 
to temephos in GMS countries (1999-2019)
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Behavioral avoidance 

Moving away from treated surfaces

Spatial repellent 

Contact irritant

Moving away from treated surfaces
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Bed net and Indoor Residual Spray



GMS: Malaria transmission has no longer been protected by LLIN or IRS-

An. dirus

An. minimus

An. maculatus

Anopheles spp.

An. harrisoni

An. baimaii

An. sawadwongporni

Behavioral traits of Anopheles mosquitoes in the Greater Mekong Sub-region (GMS)

OMT

90%

IMT

10%

Indoor

Outdoor

Residual Transmission
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Behavioral avoidance 
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Contact irritant

Spatial repellent

Toxicant



Behavioral avoidance 

Aedes aegypti

Strong behavioral responses 
to all test compounds

Behavioral avoidance 22



Evidence of behavioral avoidance responses to insecticides in 
Anopheles populations
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Evidence of behavioral avoidance responses to insecticides in 
Aedes aegypti and Culex quinquefasciatus populations (2000–2011)
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CONCLUSION

Insecticide resistances can be classified into two categories: physiological
(biochemical resistance) and behavioral avoidance.

Mosquito vectors resistance (physiological) to the insecticides and types of resistance 
mechanisms are now well-documented on the IR MAPPER program for all regions.

Although the frequency and coverage in reporting insecticide resistance is incomplete 
and potentially skewed in geographical representation, there is evidence indicating an 
increasing trend in the development of resistance in the country.

Behavioral avoidance to all classes of insecticides has been documented in all 
mosquito species with the greatest responses to pyrethroids. 
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Perspectives and Recommendation

1.It is imperative that routine insecticide susceptibility monitoring be established and 
broadened in both coverage and frequency in the whole  region.

2.Quite often, there is insufficient wild caught Anopheles mosquitoes that could be 
carried out to assess the susceptibility of populations of primary and secondary malaria 
vectors to insecticides or to carry out contact bioassays of LLINs and sprayed surfaces

3.Diagnostic dose for each local species by determination of specific baseline 
discriminating concentration of currently used insecticides for vector control is a 
crucial starting point for monitoring of resistance.

4.Behavioral avoidance of mosquito vectors to insecticides are important component 
of insecticide and disease control equation. More field research is needed on the 
responses of mosquito vectors from different geographic locations to various 
insecticides  
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5.Searching for alternative interventions to minimize the further resistance
evolution as well as to preserve the efficiency of existing insecticides is needed.

6.Exploration of next generation vector control tools in terms of nets and new
classes of non-pyrethroid insecticide formulation with new mode of action.

7.Strenghthen partnerships in the vector control from public health experts, policy-
makers, researchers, public health entomologists and private sectors are crucial.

Perspectives and Recommendation (Cont.)
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Thank you


