
Key Findings

Recent surveillance data showed resistance (<90% mortality) of the  
local populations of malaria mosquito vectors to commonly used 
insecticide actives used in both interventions (IRS, LLINs).1

2

4

Anopheles flavirostris showed resistance to: a) permethrin 
(Kapalong, Davao del Norte), b) etofenprox (Tabuk City, 
Kalinga), and c) lambda-cyhalothrin (Tabuk City, Kalinga 
and Paluan, Occidental Mindoro).

There were however several other mosquito vector 
populations showing potential (segregating) to develop 
resistance from other localities monitored.

3 An. maculatus s.l. showed resistance to lambda-cyhalothrin (Paluan, 
Occidental Mindoro).

1. Public health 
authorities must 
implement the best 
practices that were 
proven to prevent 
and/or delay the 
development of 
insecticide 
resistance

These best practices include: (1) 
the judicious use of insecticides, 
(2) the use of different active 
ingredients (ai) between 
complementary interventions (i.e., 
different ai for long-lasting 
insecticidal nets (LLIN) with the ai 
for indoor residual sprays (IRS), (3) 
mosaic insecticide application or 
the use of different compounds in 
neighboring areas, and (4) 
insecticide rotation or the use of 
mixed active ingredients.

Recommendations
2. Consider the early shift in the 

insecticides used for IRS and LLIN
This is to prevent and delay resistance development 
before more complications result to the failure of 
intervention. The non-pyrethroid insecticide groups 
such as organophosphates (malathion, fenitrothion 
and pirimiphos-methyl) and carbamates (bendiocarb, 
propoxur) are the alternative options for IRS. For 
LLINs, insecticides (active ingredients) with 
synergists (PBO), or combination actives with 
additives that enhance the killing effect should be 
the choice.

3. Allocate resources for the 
continuous monitoring of 
insecticide resistance and further 
vector behavior studies 

This is to sustain the gains in the elimination, and to 
prevent reintroduction and re-establishment of 
malaria in provinces declared free of the disease.
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The use of factory pre-treated bed nets (or LLINs) and spraying insecticides on the walls of houses (or IRS) significantly 
contributed to reducing malaria cases in the Philippines. 

Through the current program interventions, the Philippines is heading towards malaria elimination as witnessed by the 
significant reduction in the number of malaria morbidity (by 87% from 48,569 in 2003 to 6,120 cases in 2020) and mortality (by 
98% reduction from 162 deaths in 2003 to 3 deaths in 2020). Sixty (60) of a total of 81 provinces were pronounced malaria-free. 
The remaining 19 provinces currently have no local transmission and are candidates for subnational (provincial) malaria-free 
declaration. Malaria transmission only remains in the provinces of Palawan and Sultan Kudarat. 

Despite the malaria-free status, most of the provinces remain receptive and/or vulnerable to malaria transmission due to the 
presence of mosquito vectors. There are five generally considered vectors of malaria in the country. These include the 
freshwater breeder Anopheles flavirostris, which is considered as the primary vector. The secondary vectors An. maculatus, 
An. mangyanus and An. balabacensis are also freshwater breeders while An. litoralis is a brackish water breeding species.

Early studies reported that the local primary vector An. flavirostris from the municipalities of Malasila and Kidapawan, Cotabato 
in Mindanao exhibited resistance to dieldrin, cross-resistance1 to benzene hexachloride and tolerance to organochlorine 
compound (DDT). Possible resistance of An. litoralis from Tawi-tawi to some of the insecticide actives (permethrin, 
lambda-cyhalothrin and etofenprox) used either in LLIN and/or IRS has been reported in 2015. 

Insecticide resistance amongst malaria vectors may render vector control interventions ineffective if not properly addressed. 
This may lead to increased malaria cases in provinces with ongoing transmission and may render provinces under in elimination 
phase and those earlier declared malaria-free at risk of reintroduction and/or re-establishment. Since several provinces continue 
to report imported cases from Africa and other nearby countries in Asia, there is a continuing probability of malaria parasite 
importation through population movements from an endemic area and/or other countries.

This current situation demands continuous insecticide resistance surveillance and appropriate emergency 
provisions for vector control in the elimination hubs to immediately initiate interventions in cases of 
reemergence or reintroduction of malaria. 

1An insect is said to be resistant when the known effective dose of an insecticide can no longer 
sufficiently kill the same insect population. Cross-resistance occurs when resistance to one 
insecticide confers resistance to another insecticide, even where the insect has not been exposed to 
the latter product.
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