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What is a new Tool? 
 
• A product class or product claim in vector control  
• Shares a common entomological mechanism of action to reduce 

infection  
• It requires evidence of epidemiological efficacy to substantiate 

product claims for impact on disease.   
• May have several product claims, which need specific evaluation 

methods and assessment of impact. 
•  New interventions may require new evaluation methods and new 

guidance for deployment.  
 
 



We estimate that interventions have averted 663 (542– 753 credible interval) million 
clinical cases since 2000. Insecticide-treated nets, the most widespread intervention, 
were by far the largest contributor (68% of cases averted). Bhatt et al (2015) Nature 526 
 

Vector control really works when you use the right tool 
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Sougoufara et al. Malaria Journal 2014, 13:125  
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targeting 
products 

PermaNet 3.0 
LN ✓ ✓ ? ✓ ✓ ? 

Microbial 
Control 

Wolbachia ✓ ✓ on going on going on going 2017 

Spatial 
Repellents 

Transfluthrin 
passive 

emanator 
✓ ✓ on going planning 2017 

Vector traps for 
disease 

management 

A LOT / TNK / 
AGO / In2Trap ✓ ✓ on going planning 2018 

Systemic 
insecticides 

Rodent bait ✓ ✓ on going 2018 

Lethal House 
Lures 

Eave tubes and 
bricks ✓ ✓ on going 2019 

Genetic 
manipulation 

OX513A Aedes 
aegypti ✓ ✓ on going on going on going 2017 

Attract and kill 
baits 

Attractive Toxic 
Sugar Bait ✓ ✓ on going 2019 

New vector control tools in process and timelines for policy development 

Operational Slide courtesy of Raman Velayudhan 



New Tools Currently in the Development pipeline 

New Generation Bednets – data from a modelling study predicts increased 
protection from malaria 
 
 

Churcher et al. eLife 2016;5:e16090. The impact of pyrethroid resistance on the efficacy and effectiveness 
of bednets for malaria control in Africa  
 

As resistance (x) 
increases, the mosquito 
mortality (y) declines  

As resistance (x) increases, the 
mosquito mortality (y) declines 
more slowly with PBO added 

As resistance (x) increases, the 
number of clinical cases in a 
population (y) increases 



Awolola et al. Parasites & Vectors 2014, 7:236 

Impact of PermaNet 3.0 on entomological indices in an area of pyrethroid 
resistant Anopheles gambiae in south-western Nigeria 
 
 



✔ ✔ 





Fig 1. Projected time periods for introduction of novel malaria technology. 

Hemingway PLOS Biology 14(3): e1002380. doi:10.1371/journal.pbio.1002380 



4,500,000  compounds reviewed 

100,000 primary screened 
20,000 secondary screened 

27 chemical classes 
9 in final review stage 

3 for full development 



Eave Tubes 

Andriessen (2015) Proc Natl Acad Sci U S A 112(39):12081-12086. / Knols (2016) Eave tubes for malaria 
control in Africa: an introduction. Mal J , 15:404. 



Mosquito contamination with eave tubes 



Entomopathogenic fungus 
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Blanford (2011) PLoS ONE 6(8): e23591. 
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12/13/2016 Title of Presentation 19 

Blanford et al. Malaria Journal 2012, 11:354 

control 

fungus 



Figure 1  

The Lancet 2016 388, 1193-1201DOI: (10.1016/S0140-6736(16)30445-7)  



EACo MoPP: The East African Collaboration on Mosquito Push-Pull 
 

  
   

 
• PUSH and PULL devices will be 

evaluated in semi-field conditions in 
Tanzania and Kenya for their ability to 
reduce human landing rates 

  
• The optimal combination of devices will 

then be evaluated in the field  
 
• The project contains a large modelling 

and economic component to determine if 
PUSH-PULL will  be a viable vector 
control intervention.  
 
 
 



ATSB Attractive toxic sugar baits 

Qualls Indoor use of attractive toxic sugar bait (ATSB) to effectively control malaria vectors in Mali, West 
Africa. Malaria Journal 2015, 14(1):301. 



Release of modified insects 

Sterile Insect Technique (SIT)  Incompatible Insect Technique (IIT)  







Bian et al Wolbachia invades Anopheles stephensi populations 
and induces refractoriness to Plasmodium infection. Science 
2013, 340(6133):748-751. 









CRISPR 

Clustered regularly-interspaced short palindromic repeats + CAS 9 guide protein 



Population alteration 

Gene Outcome Under control of  

m1C3 Neutralise ookinetes – targets Chitinase 1 An. gambiae carboxypeptidase 
A (AgCPA) and An. stephensi 
Vitellogenin 1  
(AsVg1) genes 

m2A10 Inhibit salivary gland invasion (circumsporozoite protein) 

Cecropin A Antimicrobial 

DsRed Dominant marker gene 

U6A Expression of guide RNAs (RNA polymerase-III) 
promoter  

vasa promoter Germline expression of Cas9 endonuclease 

CAS 9 endonuclease 

gRNA Guide RNAs 

Gantz (2015) pnas.1521077112, Isaacs (2012) pnas.1207738109  
  
 



CRISPER CAS 9 for gene editing to induce sterility 

Hammond et al Nat Biotechnol. 2016 January ; 34(1): 78–83  
 



Acoustic Larvicides 



Cost of generating solid evidence versus  
current and future vector control investments 

X 170 X 2000  

Cost of 
ITN trials: 
<10 mio 

USD 

Investment to-
date in LLINs   
(2004-2010): 

USD 1.7  Billion  
(WHO 2009) 

Future investments:  
1 Billion per year 

for 2011-2030 
USD 20 Billions 

GMAP 2008  
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