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Results
The IRS campaigns had a significant, substantial impact on 
reducing exposure to An. funestus.

Background
The district of Mopeia, in the Zambezia Province of central
Mozambique, has a high burden of malaria despite high levels of
coverage with long-lasting insecticidal nets (LLINs). In this context,
a two-year, two-armed, cluster-randomized controlled trial (CRT)
was conducted to evaluate the impact of indoor residual
spraying (IRS) with Actellic®300CS, a third-generation IRSǂ

(3GIRS) product, in addition to standard LLINs.

All clusters benefited from a universal LLIN coverage campaign in
2017—household ownership of at least one net was over 90% in
both study arms in 2018.

Vector Bionomics
An. funestus s.s. was the dominant vector throughout the trial:   

93% of Anopheles collected; 97% of sporozoite positive specimens

An. gambiae s.s., An. rivulorum, An. coustani s.s., and An.
namibiensis specimens also tested positive for malaria sporozoites
and were likely secondary vectors.

Methods
The impact on vector populations of 3GIRS on top of standard 
LLINs was assessed through indoor CDC light trap collections and 
paired indoor-outdoor human landing collections.
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The 3GIRS campaigns of 2016 and 

2017, co-deployed with an LLIN 

universal coverage campaign, 

substantially reduced human 

exposures to malaria vectors in 

Mopeia.

There was significant additional 

impact when co-implementing 

both WHO-recommended vector 

control strategies in these high-

burden communities with 

pyrethroid-resistant vectors.Moderate resistance to 
pyrethroids 

(85–90% mortality in 
WHO tube tests)

100% susceptibility to 
Actellic

Actellic residual 
efficacy of 3–6 months
(WHO wall cone tests)

Equally likely to feed 
indoors or outdoors 

during HLC

IRS sentinel sites
No-IRS sentinel sites 10 km
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10 villages (5 in each study arm)
8 houses in each village
3 consecutive nights at each house 
(1800h to 0600h) every month

(240 total trap nights per month:    
120 per study arm)

CDCLT = CDC miniature light trap HLC = human landing collection

8 villages (4 in each study arm)
1 house in each village
3 consecutive nights at each house 
(1800h to 0600h) every month

(24 total collection nights per month: 
12 per study arm)

63%–80% fewer 
An. funestus in indoor 

CDCLT collections from 
IRS clusters vs. non-IRS 

clusters

More than 80% fewer 
An. funestus collected 

during HLCs in IRS 
clusters vs. non-IRS 

clusters

(Impact was similar in both 
indoors and outdoors)

Significant reductions 
maintained for several 

months

• At least 6 months in 2017
• At least 9 months in 2018

Monthly trends in total An. funestus
specimens collected in CDCLTs, by 
IRS status.

Crude reductions in total mosquito 
density:

• 63% in year 1
• 85% in year 2
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*The NgenIRS (Next Generation IRS) project is a partnership, led by IVCC, that includes the US
President’s Malaria Initiative, Abt Associates, and PATH. NgenIRS works in close collaboration with
leading insecticide manufacturers, national malaria control programs, the Global Fund, and other
stakeholders to save lives and protect health by reducing transmission of malaria through affordable
indoor residual spraying of long-lasting, non-pyrethroid insecticides. It is funded by Unitaid. For more
information, please visit www.ivcc.com/market-access/ngenirs or email David McGuire, Programme
Director (david.mcguire@ivcc.com).

# 1735

Mopeia District
Total population = 

160,000

Arm 2: IRS + LLINs 
43 clusters

Arm 1: No IRS 
(LLINs only) 
43 clusters

2016 IRS 2017 IRS
LLIN 

Campaign

Monthly differences in the mean
number of An. funestus collected per
trap-night between non-IRS and IRS
sites.

Averages are the geometric mean
number of mosquitoes collected per
trap-night.

* = significant difference 

Impact was greatest in the months
shortly after the end of the spray
campaigns, with reductions of close to
90%.

Monthly trends in total An. funestus
collected via HLC by spray status.

92% fewer were collected from 
IRS clusters.

The trend was the same for 
mosquitoes collected indoors and 
outdoors.

Take a picture to learn more 
about NgenIRS

ǂ Third-generation IRS 
(3GIRS) products are those 
that are effective against 
pyrethroid-resistant 
mosquitoes and have a 
residual efficacy of at least 
6 months.
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