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Aedes-borne diseases are urban diseases 

Zika 

yellow fever 

Severe Dengue 

chikungunya 

Aedes aegypti  



Aedes aegypti: the enemy within the gates 

Rainforest Urban environment 

1. It is the world’s most efficient vector of viruses 

2. Is an invasive species 

3. It has evolved to exploit humans 



Aedes aegypti 

l Heavily adapted to human beings and dwelling 

l Highly adaptable to distinct urban and rural ecologies 

l Eggs can remain dry (upto 400 days) 

l Anthrophophillic 

l Blood feeding frequency (multiple times per gonotrophic cycle) 

l Day biter 

l Low density mosquito 

l Artificial containers 

– Adaptation to cryptic sites 

l Megacities versus rural communities 



Predicted distribution of Aedes aegypti in 2015 

Cities >1M inhabitants Aedes aegypti distribution 

Nick Golding unpublished 



Aedes aegypti  Control Prevents Disease 

•Difficult to do 

properly 

•Difficult to sustain 

William Gorgas                     Fred Soper 

•Vertically 

structured 

•Disease 

prevention 



REMOVAL OF EGGS - SCRUBBING 



A Critical Assessment of Vector Control  

for Dengue Prevention 

NL Achee, F Gould, TA Perkins, RC Reiner, Jr., AC 

Morrison, S Richie, DJ Gubler, and TW Scott 



New Product - Variation Generic Exemplar Product Example 

Treated walls against IR vector (extend IRS) IRS/wall linings for IR pop No claim reviewed 

Peri-focal residual spraying (extend IRS) Outdoor RS PFS formulation, Bayer 

Insecticide-treated curtain (extend ITN) Fully screened house FSH pyrethroid netting 

New Product Class – (chemical) Generic Exemplar Product Example 

ITN against IR Vector  Pyrethroid + PBO Olyset, PermaNet 3 

Pyrethroid + Chlorfenapyr Interceptor G2 

Organophosphate  Yorkool LN G2.0 and G2.1  

Attract and kill baits  Attractive Toxic Sugar Bait Bait station 

Spatial repellents  Passive emanator  Metofluthrin or Transfluthrin 

ITM for specific risk groups  ITM Blanket, Clothes 

Vector traps  Adulticidal Oviposition traps  ALOT, AGO, TNK, IN2TRAP 

Lethal house lures Eave tubes Eave tubes 

Systemic insecticide  Rodent bait  Imidicloprid based bait  

New Product Class – (biological) Generic Exemplar Product Example 

Microbial control in adult vectors Bacterial infection wMel Wolbachia in Ae. aegypti 

Pop. reduction through genetic manipulation GMM, self limiting OX513A Ae. aegypti (RIDL) 

GMM, gene-drive CRISP/Cas9 in An. gambiae  

Pop. alteration of malaria vector mosquitoes GMM, gene-drive CRISP/Cas9 anti-parasite 

SIT & incompatible insect technique (IIT) Radiation + bacterial infection  Sterilized Aedes spp. +  Wolbachia 

New Vector Control Product Classes (n=17) Stage 3 epi trials (n=10) 



Emergency VCAG Meeting on New Tools for Zika: 14-15 
March 2016 

Major Conclusions: 

• Well implemented vector control programmes using existing tools and 
strategies are effective in reducing the transmission of Aedes-borne 
diseases, including Zika virus. These tools should be promoted and used 
to control the Zika virus. They include: (i) targeted residual spraying; (ii) 
space spraying; (iii) larval control; and (iv) personal protection measures.  

• Full-scale programmatic deployment is not currently recommended for 
any of the new potential tools reviewed by VCAG. However, the VCAG 
recommended the carefully planned pilot deployment under operational 
conditions of two tools (Wolbachia-based biocontrol and OX513A 
transgenic mosquitoes) accompanied by rigorous independent 
monitoring and evaluation. 

• The VCAG concluded that more evidence is required before consideration 
of the pilot deployment of the additional tools reviewed. 



Vector control interventions 
covered by existing policy/ 

recommendations 

Insecticide-treated 
nets 

Pyrethroid-only nets 

including LLINs:    

             

 

 

                      

• Covered by 

existing policy                            

• Eligible for PQT 

assessment 

Pyrethroid plus 
synergist (PBO) 
nets: 
 
                     
• Covered by 
existing policy 
limiting deployment 
to pilot exploratory 
implementation                                              
• To be reviewed by 
ERG in June 2017 

Non-pyrethroid 
insecticide nets: 

                 

 
• Not covered by 
existing policy                  
• To be assessed by 
VCAG 

Nets containing IGR 
or sterilizing agent/s: 

    

                                                     
• Not covered by 
existing policy                  
• To be assessed by 
VCAG   

Indoor residual 
sprays 

OP, organochlorine, 

carbamate or 

pyrethroid 

formulations:    

            

                 

• Covered by 

existing policy                         

• Eligible for PQT 

assessment 

Fast-acting 
insecticide 
formulations:    
     
                                 
• Covered by 
existing policy                         
• Eligible for PQT 
assessment based 
on non-inferior 
entomological 
performance 

Slow-acting 
insecticide 
formulations:  

        

• Not covered by 
existing policy                  
• To be assessed by 
VCAG 

Formulations 
containing an IGR or 
sterilizing agent/s:     

                 

• Not covered by 
existing policy                  
• To be assessed by 
VCAG 

Mosquito 
Larvicides 

OP, benzoylurea, 

spinosyn, juvenile 

hormone mimics, 

bacterial compounds 

& larvicidal devices: 

 

• Covered by existing 

policy                         

• Eligible for PQT 

assessment 

Larvicide not 
meeting above 
classification:  
 
 
• Not covered by 
existing policy                  
• To be assessed by 
VCAG 

Products 
providing personal 

protection 

Topical repellents 

for personal 

protection:   

          

            

 

• Covered by 

existing policy                         

• Eligible for PQT 

assessment 

Products designed 
for personal 
protection not 
meeting above 
classification:         

• Not covered by 
existing policy                  
• To be assessed by 
VCAG 

Space spray 
products 

Indoor space spray 

with OP and 

pyrethroid 

formulations 

 

 

• Covered by 

existing policy 

• Eligible for PQT 

assessment 

 

Space Spray 
products not 
meeting above 
classification 
 
• Not covered by 
existing policy 
• To be assessed by 
VCAG 

Aircraft 
disinsection 

products 

Pyrethroid based 

products (eg. d-

phenothrin, 1R 

trans-phenothrin 

and permethrin) 

 

•  Covered by 

existing policy 

• Eligible for PQT 

assessment 

Aircraft disinsection 
products not 
meeting above 
classification 
 
• Not covered by 
existing policy 
• To be assessed by 
VCAG 

Molluscicide 
products 

Single , fast acting 

compound 

recommended 

(Niclosamide). New 

similar products: 

 

•  Covered by 

existing policy 

• Eligible for PQT 

assessment 

New molluscicide 
products not 

meeitng  above 
classification  

 
• Not covered by 
existing policy 
• To be assessed by 
VCAG 

Rodenticide 
products 

Anticoagulants and  

fast acting products 

applied with / just 

after insecticides  

(for flea control) in 

outbreaks 

•  Covered by 

existing policy 

• Eligible for PQT 

assessment 

New rodent based 
strategies (eg. 
endectocides  

 
 

• Not covered by 
existing policy 

• To be assessed by 
VCAG 

Abbreviations 

ERG: Evidence Review Group  

IGR: Insect Growth Regulator  

OP: Organophosphate  

PQT: Prequalification Team 

VCAG: Vector Control Advisory 

Group 

Environmental management 

Environmental manipulation  

 

• New approaches  / strategies to be 

assessed by VCAG 

Environmental modification 
 

• New approaches  / strategies to be 
assessed by VCAG 



Pyrethroid resistance in Aedes aegypti 



Climate change favours the vectors 

 Erratic access to piped 
water may aggravate 
dengue incidence if it 
leads to increased 
domestic water storage.  

 Increase in temperature 
favours the multiplication 
of the vector and the 
virus 

 Rainfall, relative 
humidity, El nino all plays 
a role in transmission and 
more studies are needed  

 Increase in cases of 
dengue in Asia in 2016 



Epidemiological end points –Cluster 
randomised controlled trial 

• The Camino Verde (Green Way) is 
pesticide-free evidence based 
community mobilization, each 
community choosing and 
implementing its own mix of 
dengue prevention actions based 
on local vector reservoirs and 
community resources 

• The project had a positive impact 
on serological evidence of dengue 
virus infection in children, 
reported illness at all ages, and all 
dengue vector control indices 

• This is the first report of serological 
evidence of impact of community 
interventions 



WHO’s Global Vector Control Response  
2017-2030 



Aedes control is linked to many SDGs  

Each goal 
is 

important 
in itself… 

 
And they 

are all 
connected 

http://www.globalgoals.org/global-goals/no-poverty/
http://www.globalgoals.org/global-goals/good-health/
http://www.globalgoals.org/global-goals/clean-water-sanitation/
http://www.globalgoals.org/global-goals/sustainable-cities-and-communities/
http://www.globalgoals.org/global-goals/protect-the-planet/
http://www.globalgoals.org/global-goals/partnerships-for-the-goals/


New designs reduce indoor mosquito 
entry & keep the house cool 

Knudsen & von Seidlein 



Sustained Vector Control 
 Program Management 

 Integrated surveillance  

 Vector surveillance 

 Clinical surveillance/ confirmation (lab)/ notifiable disease 

 Resource and Personnel management 

 Integrated Vector Management 

 Source reduction 

 Combination Vector control based on cost effectiveness and sustainability  

 Perifocal spraying 

 ITMs, curtains and other innovative tools to be sustained for 2-3 years 

 Monitoring and Evaluation 

 



• Uncertain distribution and burden  

• As malaria declines, dengue, Chikungunya, Zika, WNV 
rises 

• Urban health and delivery of services needs to be 
addressed 

• Insecticide Resistance Management must be 
addressed 

• Impact of Environmental changes 

• Silent expansion and cryptic breeding of the vector 

• Two vectors transmitting more than 4 diseases 

Aedes borne diseases in the 21st century 



Conclusion 
 Current tools & strategies have not been evaluated for dengue 

/CHIK prevention (epidemiologic outcomes) 

 There is current research on new tools/strategies, but little 

support for improving delivery & coverage of vector control for 

dengue prevention 

 The biggest gap in current vector control for is how much 

coverage is necessary for disease reduction goals 

 General consensus is that 1 approach will not solve the 

problem by itself, we need to use a combination of approaches 

 Larval and adult control 

 Vector control & vaccines: How exactly should this be done? 

 Urban health and delivery of services needs to be addressed 



Thank you 
 
VelayudhanR@who.int 
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