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2010–2016 At A GlAnCE

Resistance monitoring
Monitoring for vector resistance to insecticides commonly used in malaria control was 
not conducted or was not reported for all malaria endemic countries between 2010 
and 2016. For those that did monitor, this was usually not done every year. Limited 
information was available on resistance intensity and resistance mechanisms. 

•	 Number of countries (of 91 endemic) that reported any monitoring data: 79
•	 for resistance frequency/status:1 72
•	 for resistance intensity:1 10
•	 for resistance mechanisms:2 32

Resistance status
Pyrethroid resistance was common and widespread in major malaria vectors across 
the five WHO regions that had ongoing malaria transmission in 2016. 

•	 Number of countries (of 72 monitored between 2010 and 2016) for which 
resistance was confirmed in at least one vector to at least one pyrethroid 
insecticide of those that conducted monitoring: 56 (77%).

•	 Number of sites (of 2145 monitored between 2010 and 2016) at which pyrethroid 
resistance was confirmed in at least one vector to at least one pyrethroid 
insecticide of those monitored: 1375 (64%).

Resistance to the three other insecticide classes commonly used in IRS was confirmed 
in major malaria vectors across the five WHO regions that had ongoing malaria 
transmission in 2016, with countries commonly reporting resistance to multiple classes. 

•	 Number of countries (of 72 monitored between 2010 and 2016) for which 
resistance was confirmed in at least one vector species to a total of: 
•	 no insecticide classes:3 10
•	 one insecticide class: 12
•	 two insecticide classes: 13
•	 three insecticide classes: 19
•	 four insecticide classes: 18

Resistance frequency
Pyrethroid resistance frequency (as indicated by median mosquito survival in 
bioassays) increased between 2010 and 2016.

•	 Pyrethroid resistance frequency increased:
•	 significantly in An. funestus s.l.: 32% increase, from 26% to 58% 
•	 moderately in An. gambiae s.l.: 13% increase, from 21% to 34%
•	 slightly in other malaria vectors: 5% increase, from 10% to 15%

There were small overall median changes (≤5%) in resistance frequencies to 
organochlorines, organophosphates and carbamates between 2010 and 2016, with 
some examples of significant increases (e.g. DDT resistance frequency in An. funestus 
increased by 41%).

Resistance mechanisms
Metabolic and target-site resistance mechanisms were detected across multiple 
vector species and WHO regions between 2010 and 2016. However, insufficient testing 
and reporting precluded comprehensive analyses for this report.  

•	 Number of countries (of 23 monitored between 2010 and 2016) in which 
metabolic mechanisms were detected for at least one major malaria vector: 22

•	 Number of countries (of 30 monitored between 2010 and 2016) in which target-
site mechanisms were detected in at least one major malaria vector: 27

1 By standard intensity concentration bioassays.
2 By synergist-insecticide, biochemical or molecular assays.
3 Susceptibility or possible resistance detected only, for pyrethroids, DDT, carbamates and organophosphates
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