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Abstract

Background Global progress toward malaria elimination and eradication goals has stagnated in recent years,

with many African countries reporting increases in malaria morbidity and mortality. Insecticide-treated nets

and indoor residual spraying are effective, but the emergence and increased intensity of insecticide resistance

and the challenge of outdoor transmission are undermining their impact. New tools are needed to get back on track
towards global targets. This Perspective explores the major challenges hindering wider-scale implementation of larvi-
ciding in Africa and identifies potential solutions and opportunities to overcome these barriers.

Larviciding in Africa: overview, challenges, and solutions Larviciding is a valuable vector control tool with strong
potential for regional scale-up. There is considerable evidence of its effectiveness, and the World Health Organiza-
tion (WHO) recommends it as a supplemental intervention. However, malaria programmes hoping to implement
larviciding face significant barriers, including (1) poor global technical, policy, and funding support; (2) fragmented
implementation and experience; (3) high complexity of delivery and impact evaluation; and (4) limited access

to the full range of WHO prequalified larvicide products. Strategic barriers related to global policy and donor hesi-
tancy can be overcome through a coordinated demonstration of cost-effectiveness. Technological advancements
and strengthened operational capacity have already overcome technical barriers related to larvicide delivery, target-
ing, coverage, and evaluation. Developing a Community of Practice platform for larviciding has strong potential

to consolidate efforts, addressing the challenge of fragmented implementation and experience. Such a platform can
serve as a resource center for African malaria programmes, collating and disseminating technical guidance, facilitating
the exchange of best practices, and aiding malaria programmes and partners in designing and evaluating larviciding
projects.

Conclusion The global shift toward targeted and adaptive interventions enables the incorporation of larviciding

into an expanded vector control toolbox. As more African countries implement larvicide programmes, establishing

a regional Community of Practice platform for exchanging experiences and best practices is necessary to strengthen
the evidence base for cost-effective implementation, advocate for support, and inform policy recommendations, thus
supporting Africa’s progress toward malaria elimination.
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Background

After nearly two decades of impressive reductions in
malaria morbidity and mortality, global progress slowed
in 2016 and has remained stagnant. This trend has been
uneven, with several low burden countries continuing
their trajectory towards malaria elimination as high bur-
den countries, mainly in sub-Saharan Africa, have seen an
increase in cases and deaths [1]. There are multiple con-
tributing factors: funding for malaria has plateaued; para-
site and vector adaptations have diminished the impact
of antimalarial drug regimens, indoor residual spraying
(IRS), and insecticide-treated nets (ITNs); mass popu-
lation displacement arising from conflict and extreme
weather events has disrupted access to healthcare among
vulnerable populations; disruptions in the malaria com-
modity supply chain due to the Covid-19 pandemic; and
health systems and governments have been challenged by
multiple competing priorities for limited resources [2].
Despite efforts to catalyze renewed progress and rethink
the global approach to malaria control [3, 4], this stagna-
tion has persisted.

Recent research has shown that global eradication
of malaria can be achieved, but getting back on track
requires innovation in both technology and practice [5].
Existing tools must be strategically deployed with greater
efficiency using new, data-driven approaches, and the
research and development pipeline for new tools needs
continued investment [5, 6]. The malaria community has
made considerable progress on both. Global policy has
shifted from universal coverage of just one or two inter-
ventions to a broad, diverse set of targeted and tailored
approaches based on district- or subdistrict-level strati-
fication of malaria transmission, broadly referred to as
sub-national tailoring [7]. In addition to advances in vac-
cines and gene drive technologies [8, 9], new insecticide
active ingredients, formulations, and combinations for
ITNs are already showing impact [10, 11], as are new vec-
tor control tools and approaches including spatial ema-
nators, eave tubes, and housing modifications [12-14].

The potential of larval source management (LSM) to
complement the impact of ITNs and IRS and strengthen
the vector control toolbox is increasingly being recog-
nized. LSM has been underused as a modern-era malaria
control tool in sub-Saharan Africa, despite its historical
use in a range of eco-epidemiological settings, its critical
role in achieving and maintaining malaria elimination,
and extensive evidence of its importance for control of
nuisance mosquitoes and mosquito-borne diseases other
than malaria [15-20]. In 2013, the World Health Organi-
zation (WHO) acknowledged LSM’s role as a supple-
mentary measure to IRS and ITNs, and in its most recent
guidelines, WHO conditionally recommended the use
of larviciding, albeit in restricted settings such as urban
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areas [7, 21]. In a more explicit endorsement of its utility,
the 2022 Global framework for the response to malaria
in urban areas featured LSM as the recommended
approach for malaria prevention, including in the context
of invasive Anopheles stephensi control [22]. This grow-
ing global support for LSM is promising. However, major
donors have not invested in LSM and national malaria
programmes eager to include it as a routine interven-
tion in their strategic plans have had to rely on limited
domestic funding, which, in many cases, has restricted
the scope and duration of LSM activities [23-25].

The role of LSM must be reconsidered and reprior-
itized in light of current challenges to reducing malaria
transmission. This perspective summarizes the current
landscape of LSM in Africa with a focus on larviciding,
examines the barriers to implementing larviciding as
a key component of the malaria vector control toolbox,
and suggests solutions to overcoming those barriers.

Overview of larval source management

LSM reduces adult mosquito density by targeting larval
and pupal stages in their aquatic habitats. This can be
done through environmental modification or manipu-
lation of larval habitats, introduction of natural preda-
tors like Gambusia affinis, or application of microbial or
chemical larvicides and insect growth regulators to water
bodies [21]. LSM in its various forms has been used for
malaria control for over 100 years—some of the first
examples date back to the early 1900s in the Indo Pacific
[26, 27]—and has been amply documented in published
literature [16, 28]. It was the primary approach to malaria
control in the decades leading up to the Global Malaria
Eradication Programme (GMEP), but set aside in the
1950s in favour of IRS which was deemed cheaper, sim-
pler to execute in mass campaigns through well-estab-
lished channels and infrastructure, and did not require
extensive planning, training, or in-depth knowledge
of the environment or vector ecology [29]. As detailed
below, the current toolbox of larval control products,
application equipment and information management
are far more effective, scalable, and less environmen-
tally harmful than the original methods of spent-diesel
fuel for oiling and the broadly toxic Paris Green (Copper
acetoarsenite).

Meanwhile, the United States relied heavily on envi-
ronmental management and water engineering projects
to reduce malaria transmission in the 1930-40s. Some
strategies had negative environmental consequences
through destruction of wetlands ecosystems. But like the
evolution from Paris Green, current strategies call for
close collaboration between ecologists, mosquito con-
trol, regulators and communities for the common goals
of preserving wetlands while addressing the public health
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concerns [30]. After achieving elimination in 1951, local
mosquito management programmes in the US contin-
ued to experiment with LSM before adopting what would
become known as an integrated vector management
(IVM) approach [29, 31, 32]. IVM is a rational decision-
making process geared towards optimizing resources and
improving efficacy, cost-effectiveness, ecological sound-
ness, and sustainability of vector control interventions
[33].

Modern mosquito control programmes in the Ameri-
cas and Europe continue to implement IVM, with larvi-
ciding used alongside adulticiding where effective and
appropriate [34—36]. Although these mosquito control
programmes operate in a different ecological context
than Africa, with different vectors, vector-borne diseases,
and vector control tools, the principles of IVM are uni-
versal [37]. Notably, the success of these programmes
is driven by some of the same factors that deterred the
GMEDP: extensive planning and management of human
and financial resources, detailed mapping of the natural
and constructed environment, and rigorous entomologi-
cal surveillance to understand vector ecology, monitor
vector density and behaviour, and inform decision-mak-
ing [38].

Challenges to implementing larviciding in Africa
Targeting adult stage mosquitoes through a combina-
tion of IRS and ITNs has been the cornerstone of malaria
vector control in Africa since the 1990s. The operational
focus has recently broadened, particularly in the past
decade as vector biting and resting has shifted from pre-
dominantly indoor to increasingly outdoor, due to a com-
bination of changes in vector behaviour and proportional
shifts in species comprising vector populations. African
malaria programmes have been quick to identify the
need for adaptive approaches to regain momentum and
are increasingly incorporating larviciding into their local
targeting and tailoring strategies [39]. Yet, programmes
aspiring to scale up implementation of larviciding face
significant barriers, including (1) poor global technical,
policy, and funding support (2) fragmented implementa-
tion and experience, (3) high complexity of delivery and
impact evaluation, and (4) limited access to the full range
of WHO prequalified larvicide products.

Poor global technical, policy, and funding support

After the re-start of global malaria control and elimina-
tion efforts in the 1990s [40, 41], the focus for scaling
up vector control was entirely on IRS and ITNs, with no
mention of LSM [42]. Twenty-five years later, WHO’s
updated guidelines include a conditional recommenda-
tion for larviciding but note a lack of quality evidence of
its impact [7]. The recommendation is a step in the right
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direction, but the tepid and cautionary language on low-
certainty evidence and its role only as a supplementary
measure has stifled broad support by major policymakers
and donors [43, 44].

Like the tools, the policy recommendations are evolv-
ing. With technical advances in targeting, delivery and
evaluation, and improved Standard Operating Proce-
dures and sharing of best practices, larviciding can dem-
onstrate to funders and policy-makers its value as a core
intervention. It is important to note however, that larvi-
ciding is not universally applicable in every malaria trans-
mission context, but can depend upon the ecology and
extent of the larval habitats in relation to the proximity
and density of the human population to be protected. As
discussed below, some may argue that the “Gold Stand-
ard” cluster randomized controlled trial (cRCT) design
does not provide external validity in the case of a com-
plex, environmentally-driven process like LSM. As in
the Water, Sanitation and Hygiene (WASH) sector, other
mixed-methods evaluations may be more appropriate
[45].

Recent larviciding implementation in Africa has mainly
been funded domestically or by the private sector [39].
However, larviciding is currently too expensive to deliver
as a routine intervention without considerable financial
support, thus limiting the scope, duration, impact, and
sustainability of each project. The US President’s Malaria
Initiative (PMI) has started supporting short-term pilots
in a few countries, which is a positive development [46,
47]. Support from other major donors like the Global
Fund to Fight AIDS, Tuberculosis and Malaria would
alleviate the financial burden on malaria programmes
and allow programme managers to focus instead on
capacity-strengthening, high-quality implementation,
and local evidence generation. Robust cost-effectiveness
data comparing larviciding to other interventions is
needed to influence policy decisions and attract funding.

Fragmented implementation and experience

Managing an effective larviciding programme requires
more technical expertise and ecological understanding
than ITN implementation and can be as logistically chal-
lenging as IRS. Before the mid-2000s, there were very
few IRS programmes in Africa with large-scale imple-
mentation experience. Primarily through the capacity-
strengthening efforts of PMI, IRS was massively scaled up
to 14 countries, with 28,000 trained spray personnel and
more than 5 million houses sprayed in 2022 [48]. In the
process, the malaria community has made tremendous
improvements to the IRS management cycle, strength-
ening collective knowledge and practice in planning,
training, targeting, application, and monitoring and eval-
uation of IRS operations. While IRS has been reduced in
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several countries for a variety of financial and operational
reasons, it can serve as a model for rapidly expanding
capacities and best practices.

There have been no such concerted efforts for larvi-
ciding. While there have been some large and successful
programmes in Dar es Salaam and Khartoum [49, 50],
much of the recent larviciding has been implemented
either as a programmatic intervention or in small-scale
pilot projects with few mechanisms for learning and shar-
ing best practices. The lack of standardized approaches to
larviciding implementation and evaluation makes it diffi-
cult to compare results across different contexts, hinder-
ing the accumulation of evidence needed to inform best
practices. The RBM Partnership to End Malaria Vector
Control Working Group (RBM VCWG) [51] conducted
a landscaping survey of LSM projects active between the
2021-2023 calendar years. Of the 48 African countries
surveyed, 23 responded; all 23 reported carrying out LSM
and, of those, 15 conducted larviciding—a likely under-
count, considering the 25 non-responses (unpublished
data, 2022). The survey revealed that programmes use a
narrow range of products and various methods and pro-
tocols for targeting, delivery, monitoring, and evaluation.
This limited, piecemeal approach hinders the establish-
ment of best practices and the consolidation of evidence
needed to demonstrate impact and inform future policy
changes.

High complexity of delivery and impact evaluation
Unlike IRS, there is no generalizable approach to larvi-
ciding. Each vector species, ecological setting, and pro-
grammatic context requires a locally tailored solution.
Larviciding will not be appropriate everywhere, and suc-
cess requires a more targeted approach than ITN or IRS
delivery. In Africa, larviciding has played an important
role in controlling malaria in the arid Sahel region where
many larval habitats are seasonal and manmade [50, 52],
in southern Africa, where the cool, dry season reduces
larval habitats and extends the development period of
immature mosquito stages [53], and in urban areas where
the ratio of human population density to larval habitats
is high and habitats are easier to identify and access [50,
54, 55]. Knowing when and where it will likely work, and
where it will likely not, requires thorough, up-to-date
epidemiological and entomological surveillance data,
knowledge of the local environment and vector ecology,
and awareness of historical and contemporary successes
and failures.

Unfortunately, the technical expertise necessary to
successfully navigate these complexities and implement
an effective larviciding programme began to be deprior-
itized during the GMEP era,when rigorous execution of
IRS spraying campaigns shifted the role of malariologists
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from field scientists and problem-solvers to project man-
agers [56]. A one-size-fits-all approach has persisted
in the malaria vector control community for decades,
emphasizing universal coverage of IRS and ITNs, devalu-
ing larviciding and other LSM approaches, and hinder-
ing the development of collective expertise and capacity.
More recently, the growth of molecular surveillance and
genomics may have further reduced expertise in field-
based vector ecology. However, this trend is showing
promising signs of change. As the 2021 WHO/Harvard
exercise on “Rethinking Malaria” recommends, there
needs to be increased investment in the health workforce
at all levels; visibility and use of reliable and real-time
data, knowledge and information; and greater attention
should be given to innovation and problem-solving [57].

Even now, with the new emphasis on local targeting and
tailoring in place of universal coverage, the complexity of
larviciding can be a deterrent to major donors because
of mixed messages on its effectiveness as well as its frag-
mented implementation. In addition, malaria donors
prioritize economic efficiency through commodity pro-
curement and delivery. After decades of implementa-
tion, the efficiency of IRS and ITNs is easily measured by
standardized indicators based on unit cost, programme
implementation costs, population at risk, and achieved
coverage [58]. The primary indicator used for larvicid-
ing has been cost per person protected per year, and a
2011 costing analysis of larviciding in different African
contexts determined that costs compared favorably with
those for IRS and ITNs, especially in areas with moder-
ate and focal malaria transmission where mosquito larval
habitats are accessible and well-defined [59]. However,
an updated and broader set of standardized indicators
that facilitate better comparison with current IRS and
ITN implementation is needed. Similarly, there are no
standardized indicators or methods such as bioassays and
entomological sampling for monitoring and evaluation of
Anopheles control to ensure that high-quality delivery of
larvicides is maintained and has an impact.

The WHO prioritizes evidence generated through
randomized controlled trials (RCTs) over contextual
evidence when evaluating intervention impact [60].
However, because larviciding programmes are so con-
text-specific, RCTs with epidemiological endpoints may
have internal validity for that time and place, but results
cannot be applied to other ecological or programmatic
contexts. Other environmentally-driven processes and
interventions, such as those in the water, sanitation and
hygiene sector, are moving beyond the RCT “gold stand-
ard” based exclusively on epidemiological endpoints in
favor of a mixed methods research toolkit for evaluation
[61]. A mixed methods approach that considers a broader
range of available evidence, including entomological
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endpoints, implementation indicators, and possibly mod-
elling is more appropriate for evaluating impact of larvi-
ciding programmes, as recently demonstrated in Sudan
[62].

Limited access to the full range of WHO
prequalified larvicide products

Malaria programmes should select the larvicides or lar-
vicide combinations most appropriate for target habitat
and mosquito species based on proven efficacy, ease of
use, residual activity, cost, and public acceptance. The
WHO’s prequalification framework addresses some
of these considerations by ensuring quality, safety, and
appropriateness for use in lower- and middle-income
countries [63]. However, there are still significant barriers
to product accessibility.

The WHO has prequalified 21 larviciding products
[64], but the RBM VCWG landscaping exercise revealed
that a limited number of those products are in use in
Africa (Table 1). The most commonly used larvicide in
Africa is Bacillus thuringiensis israelensis (Bti), although
only six countries use WHO-prequalified products,
which are dry formulations that have greater stability in
local ambient temperatures [65]. Six other countries are
using a liquid Bti formulation manufactured in Tanza-
nia that is bulkier and, despite having a lower price point
than prequalified products, is more expensive to trans-
port and store and may have reduced efficacy at local
ambient temperatures.

While non-prequalified products may gain national
registration, the major international donors, Global
Fund and PM], only procure pre-qualified products. This

Table 1 Larvicides in use in Africa*
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compounds the problem of access to financing to support
scale-up of larviciding operations in endemic countries.

Limited prequalified product usage in Africa can
be explained in part by the fact that these larviciding
products were originally created for the US market—
where local mosquito control programmes generally
have the human and financial resources to apply lar-
vicide weekly—and they have limited residual activity.
The advantages of residual products (>30 days versus
7-14 days for non-residual formulations) are signifi-
cant as they allow trained field personnel to cover larger
areas more efficiently and effectively with fewer applica-
tions. For minimally-resourced malaria programmes,
there are clear benefits conferred by larviciding prod-
ucts with extended residual control: fewer field visits
and smaller cohorts of spray operators requiring training
and equipment. However, despite the efficiencies gained
in programme operations over the course of the malaria
transmission season, higher upfront product costs can be
a deterrent, leading programme managers to either select
cheaper options, even when their residual activity is
known to be insufficient, or bypass larviciding altogether.
In general, Bti formulations are ideal from the standpoint
of mosquito specificity, environmental compatibility, and
human safety, but they do not provide extended residual
control and have reduced efficacy in larval habitats high
in organics, such as polluted waters, increasing the pos-
sibility of larvicide failure. Thus, using Bti alone in these
conditions will not have as much impact as deploying a
combination of products with different residual activities
and modes of action, which may enhance effectiveness
and extend the lifespan of the respective products.

Larvicide Type # products # manufacturers # African
countries
using

WHO prequalified larvicides

Temephos Organophosphate 3 2 1
Pirimiphos methy! Organophosphate 1 1 -
Polydimethylsiloxane Monomolecular film 1 1 1
Diflubenzuron Insect growth regulator 3 1 -
Novaluron Insect growth regulator 1 1 -
Pyriproxyfen Insect growth regulator 3 2 -
Bacillus thuringiensis israelensis (Bti) Bacterium (dry formulation) 2 1 6
Bacillus sphaericus Bacterium 1 1 -
Spinosad Bacterium 6 2 -

Other larvicides (not prequalified)

Methoprene Insect growth regulator 3 1 1
Bti Bacterium (liquid formulation) 1 1 6

" Source: RBM Vector Control Working Group landscaping survey, 2022
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Finally, despite a wide variety of larvicide products
already in the market and in development, incentivizing
manufacturers and distributors to pay to register and
stock larvicide products in Africa’s currently limited and
fragmented marketplace is a major challenge. These costs
are prohibitive when there is no guarantee that larvicide
applications will be implemented or continued yearly as
part of national malaria strategies or that the larvicide
product market will continue to expand. Manufacturing
quality-assured larvicide locally can help reduce costs,
and countries tend to support this approach because of
the potential for local economic growth. However, mech-
anisms to link the major product manufacturers with
local governments are not yet in place.

Solutions

Some of the barriers to larvicide scale-up faced by
malaria programmes, particularly those related to global
policymaker and donor priorities, will require longer-
term collaboration and advocacy efforts, as well as the
elevation and prioritization of malaria programme man-
agers’ perspectives and programmatic needs. In the
meantime, progress in addressing challenges related
to larvicide delivery, targeting, and coverage is already
underway, and there are practical, near-term solutions
that can be taken up by African malaria programmes and
implementing partners to demonstrate where, when, and
how larviciding can be an effective intervention. Pro-
gress in these areas will ultimately influence global policy
and inform and strengthen advocacy for global funding
support.

Larvicide application technology has vastly improved
in recent years. Extensive field research conducted
under different environmental conditions on larvicide
formulation, droplet size, spray swath width and angle,
and delivery method has informed the development of
highly effective new tools and equipment. Wide-area
application using this new technology, combined with
improved targeting, particularly of Bti and other bac-
terial larvicides, allows for greater coverage of larval
habitats, including cryptic or temporary habitats, over-
coming the “few, fixed, findable” mandate of current
WHO guidelines on larviciding [39]. Targeted aerial
and ground-based applications of Bti with either back-
pack or vehicle-mounted sprayers and foggers have all
proven effective against Aedes and Culex mosquito spe-
cies in various settings and types of larval habitats. They
could potentially be effective against An. stephensi, which
shares some ecological similarities with Aedes vectors
[66-69]. In a densely-populated urban setting in Puerto
Rico where access to outdoor private property is limited,
vehicle-mounted spraying successfully deposited Bti in
a range of open and covered locations, including under
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vegetation and man-made structures, and effectively sup-
pressed dengue transmission [69]. Drone-based delivery
of bacterial larvicides for malaria control in rice fields
has recently been piloted successfully in Madagascar and
Rwanda [47, 70], and it is used routinely in Europe and
the United States.

There is ample literature on the use of remote sens-
ing for improved targeting of larval habitats for vector-
borne disease control [71-73], and more recently, there
have been tremendous advances in the accessibility,
use, and cost-efficiency of remote sensing, geographical
information systems, artificial intelligence, and mobile
technology to identify, map, and target larval habitats. A
review on the role of satellite data for malaria revealed
a wealth of publicly available, high-resolution informa-
tion on human and environmental factors (e.g., popu-
lation movement, agriculture, deforestation, water
management) that influence malaria transmission, and
user-friendly platforms have improved the accessibil-
ity of this data [74]. Emerging technologies like drones
equipped with high-resolution cameras and Al-powered
image analysis can significantly improve the identifica-
tion and mapping of mosquito larval habitats. These tools
can enhance the precision and efficiency of larviciding
operations, particularly in hard-to-reach areas. Many
African malaria programmes are using these technolo-
gies to guide decision-making and targeting, including
for larviciding (Table 2).

Regarding product availability, generating comparative
product and implementation cost data and establishing a
set of indicators appropriate for the African context that
facilitates a fair evaluation of product cost-effectiveness
is essential to help guide product choice, determine
demand, and shape the larvicide market. Industry part-
ner engagement, incentivization schemes, and explora-
tion of public—private partnerships, as have been shown
successful for IRS and ITNs, can also help expand mar-
ket opportunities in Africa. In the near term, multiple
methoprene formulations with extended residual activ-
ity are available but not yet in the WHO prequalification
pipeline. Other products in development have a residual
impact of up to 6 months, which will be particularly
important for controlling invasive An. stephensi in urban
container habitats [82].

Development of a “Community of Practice” plat-
form for larviciding, and LSM more broadly, has strong
potential to address the challenge of fragmented imple-
mentation and experience and the lack of standardized
indicators and an evaluation framework to measure local
impact. Similar platforms already exist; for example, the
On-Line Resource Exchange Network for Entomology,
managed by the Asia Pacific Malaria Elimination Net-
work, is a platform for vector biologists in the Asia Pacific
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Table 2 Examples of new technologies for larval habitat identification and targeting in use in Africa
Name Description Country
Zzapp Malaria [75, 76] Artificial intelligence identifies transmission hotspots using Ethiopia
satellite imagery-based topographical maps, optimizes Ghana
malaria elimination interventions and strategies, conveys Mozambique

Google Earth Engine vector suitability mapping [77]

Mosquito Alert, iNaturalist, GLOBE Observer's Mosquito Habi-
tat Mapper and Land Cover [78]

Spatial Intelligence System (using drone-based imagery) [79,
80]

Remote sensing and risk mapping [52, 81]

simple instructions to field users via mobile app

Cloud-based, continuous fine-resolution geospatial analytical
tools used to develop an environmental suitability model
considering water resources, flow accumulation areas, precipi-
tation, temperature, vegetation, and land cover; model can

be parameterized for different mosquito species, temporal
periods and geographical boundaries

Integration of citizen science platforms in which members

of the general public upload images of mosquitoes and larval
habitats to mobile apps to standardize and combine data-
sets, develop artificial intelligence identification software,

and establish a global surveillance system for mosquito-borne
disease

Low-cost unmanned aerial vehicles record high-resolution,
georeferenced images of water bodies, access routes,
adjacent households, and land cover; resulting orthomosaics
are manually interpreted to delineate water body location
and size; uploaded images merged with descriptions of habi-
tats and larvicide treatment history in Zzapp Malaria platform;
Zzapp smartphone app used to locate habitats on the ground
and assess accuracy of mapping and treatment data

High spatial and spectral resolution data from satellite

Sao Tomé and Principe
Zanzibar

Malawi

Global

Zanzibar

Burkina Faso

imagery is used to identify prediction parameters (e.g.,

land temperature, rainfall, vegetation cover, surface water);
parameters fed into prediction models are used to generate
risk maps that guide the targeting of most productive larval

habitats

region to access and exchange information and resources
for managing malaria and other mosquito-borne pub-
lic health threats [83]. A Community of Practice plat-
form can serve as a resource center for African malaria
programmes, supporting collation and dissemination of
global and regional technical guidance (e.g., on larvicid-
ing products, indicators, study design, comparative cost
analyses, impact evaluations), providing summaries of
current and planned research-based and programmatic
larviciding implementation, facilitating the exchange
of best practices, and aiding programme managers and
partners in designing and evaluating larviciding projects
using a standardized impact evaluation framework.

The Pan-African Mosquito Control Association
(PAMCA) is ideally placed to establish and manage a
dedicated Community of Practice platform for LSM in
the African region. Since its launch in 2012, PAMCA has
rapidly expanded and has chapters in 18 countries, pro-
viding a forum for entomology and vector control across
various disciplines [84]. Because of its widespread pres-
ence in the region, PAMCA is ideally suited to convene
and oversee country-led dialogues that promote loca-
tion-specific evidence generation and provide technical

support for operational planning and implementation
initiatives at the subnational level. PAMCA can use its
convening power to advocate for community-owned,
sustainable approaches to implementing larviciding and
other LSM interventions, empowering affected commu-
nities to be proactive in decision-making. In addition,
PAMCA has close ties to the American Mosquito Con-
trol Association and its extensive LSM resources [85, 86]
and it can leverage the expertise, exchange of best prac-
tices, and convening capacity of the RBM VCWG and
its LSM Task Force, currently co-led by a PAMCA sen-
ior officer, to coordinate with countries who have not yet
established a PAMCA chapter [87].

PAMCA and its partners can use the data and
resources collated on the Community of Practice plat-
form to engage with the WHO, Global Fund, PMI, and
other global partners and amplify the voices of national
malaria programmes, advocating for support, funding,
and policy change. PAMCA and partners can also coordi-
nate with product manufacturers on market shaping and
facilitate linkages with governments interested in set-
ting up local manufacturing for quality-assured, WHO-
prequalified products. Finally, PAMCA and partners can
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promote investment in and support critical training and
capacity-strengthening needs to build up an expanded
cadre of public health entomologists, researchers, and
skilled larvicide implementers in Africa.

Conclusion

Conditions have never been more promising for includ-
ing larviciding and other LSM approaches as key com-
ponents of malaria control and elimination strategies in
Africa. Wide-scale population movement, rapid urbani-
zation and the spread of the invasive urban malaria vector
An. stephensi, growing insecticide resistance, and chang-
ing vector behaviours have created a considerable gap in
the region’s coverage of IRS and ITNs [88]. The global
shift away from universal coverage strategies to localized
targeting and subnational tailoring sets the stage for the
incorporation of larviciding into an expanded vector con-
trol toolbox, but the lack of global support and the cur-
rent fragmented landscape creates a significant risk of
poor-quality implementation and unintended negative
outcomes which could undermine efforts to build wide-
spread support for larviciding. With a dedicated Com-
munity of Practice platform in place, hosted by PAMCA
and its strong network of partners, the African malaria
community can begin to systematically and collabora-
tively address the needs and challenges outlined in this
Perspective, ensuring that larviciding can fulfil its poten-
tial as a key vector control strategy and help the region
get back on track toward malaria elimination.
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