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Themes

What resistance is out there in Africa and is it important?

Does pyrethroid resistance undermine the effectiveness of ITN & 
IRS in W. Africa?

What can be done about it – are there alternative insecticides?
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Evaluation of resistance

� Evaluation of operational impact of resistant vectors in 
experimental huts
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West African experimental huts
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Principle of verandah huts



What do experimental huts measure?

� Insecticide performance under realistic, controlled 
conditions

� Personal protection  
• prevention of blood-feeding 
• Deterrency – stops entry of mosquitoes into huts

� Mosquito mortality – transmission control 

� Survival of resistant mosquitoes - operational importance



Deliberately holed net



Experimental hut studies – does pyrethoid
resistance reduce ITN and IRS effectiveness?
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Benin

Malanville –
pyrethroid
susceptible

Cotonou – pyrethroid
resistantEquatorial

Savannah



ITN against A. gambiae in N. Benin 

Personal protection

Susceptible mosquitoes – ITN fully effective

Transmission control
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ITN vs A. gambiae in Ivory Coast 

Personal protection

Kdr pyrethroid resistant – little or no loss of effica cy due to  
resistance
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ITN vs A. gambiae in S. Benin 

Personal protection lost

loss of efficacy due to pyrethroid resistance

Transmission 
control lost
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ITN vs A. gambiae in S. Benin 

Personal protection partially lost

loss of efficacy of permethrin due to pyrethroid resistance

Transmission 
control lost

0 20 40 60 80 100

Permethrin 

% Blood-fed                      Untreated

Permethrin 

% Mortality                      Untreated

Permethrin

% Deterred                     Untreated



Indoor residual spraying vs A. gambiae in 
S. Benin 

loss of efficacy due to pyrethroid resistance

Transmission 
control lost
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Malaria control trial in Ivory Coast (Henri et al. 
2005)

� Kdr frequency = 0.90
� 4 pairs of villages

� Lambdacyhalothrin ITN distributed to 4 
villages and re-treated after 6 month

� 50 children per village (0-5 years old) 
followed up

� 1 year of follow up at 6 week intervals



Summary of trial of ITN in Ivory Coast (Henry et al. 2005)
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BiokoBioko IRS campaign : IRS campaign : 
limited impact of limited impact of pyrethoidpyrethoid IRS IRS 
carbamatecarbamate IRS effectiveIRS effective

Pyrethroid IRS Carbamate IRS

Pre spraying : 36% M form, 50% kdr genotypes

Post spraying: 80% M form, 78% kdr genotypes



Summary of W. Africa field studies on An.gambiae
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Cause of resistance in Benin 
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Conclusions of recent ITN / IRS 
experimental hut studies
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Ideal characteristics of an alternative to pyrethroids
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New insecticides may be more effective 
than pyrethroids or DDT

IRS South Benin: % mortality in 
DDT/pyrethroid resistant area ( kdr )
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ITN in pyrethroid resistant area in Benin
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IRS in pyrethroid resistant area in Benin
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Chlorfenapyr ITN in huts vs An. arabiensis in Tanzania
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The Innovative Vector 
Control Consortium
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Two Thematic AreasTwo Thematic Areas
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