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Evidence-based vector control?
Improving the quality of vector control
trials
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» Outline design features of Phase Il vector control
trials, provide guidance for improving study design

* Rigorous, evidence-based vector-borne
intervention assessments will enhance
innovation in disease reduction

 Vertically structured
» Disease prevention

(@) e ean HOW TO DESIGN
VECTOR CONTROL EFFICACY TRIALS

World Health Organization 2017

* During 1970s—1980s Singapore and

1980s—1990s Cuba used adult and Guidance on phase Il vector control field trial design
larval control to reduce dengue provided by the Vector Control Advisory Group



Arbovirus Vector Control Landscape
Current Interventions

Immature mosquitoes
« Source reduction: Removal of breeding sites

» Breeding site treatments: IGRs (methoprene, pyriproxfen), chemical insecticides, biologicals (Bti), and predation
(larviporous fish, copepods)

Adult mosquitoes

« Space spray: ULV from trucks, aircraft, hand-held portables, and perifocal treatment
 Personal protection: Topical repellents (Deet, pericaradin)
* Indoor residual spray: PAHO 2019 Manual for Indoor Residual Spraying in Urban Areas for Aedes aegypti Control

Two complementary approaches:

* Reactive: Intervention in reaction to an increase in cases using adulticides to quickly lower the adult vector
population density and kill virus-infected vectors

* Proactive: Block outbreaks before they begin, combinations of adult and immature vector control — merits
greater emphasis and attention



Arbovirus Vector Control Landscape
Innovation
In development:

1) Larval control: Entomopathogenic fungi and autodissemination (pyriproxfen)

2) Population suppression: Wolbachia, sterile insect technique (SIT), SIT combination with a Wolbachia-
based incompatible insect technique, attractive toxic sugar bates, insecticide treated materials, and lethal
ovitraps
- Release of insects carrying a dominate lethal gene (RIDL): Oxitech in Brazil commercially for

households, communities, and businesses nationwide, available in all states

3) Population modification: Homing endonuclease genes, CRISPR-Cas9 gene drive systems to create
virus-resistant mosquito strains, and Cas9-guide RNA constructs for population modification (virus
resistant strains) and population reduction (sterile females or reduced female survival)

In or completed Phase lll clinical trials:

1) Population modification Wolbachia in Indonesia 77% protection VCD, 2 trial in Brazil, World Mosquito
Program in Brazil building an automated rearing facility for release by 2024

2) Community Mobilization (Camino Verde) Nicaragua and Mexico 30% reduction in DENV seroconversion

3) Spatial Repellent (transfluthrin) in Peru reduced arbovirus infection by 34%, 2" trial in Sri Lanka, SC
Johnson Guardian™ efficacy of 1 year

4) TIRS in Australia with contact tracing reduced DENYV infection ~90%, trial in Mexico (Actellic 300CS)



A Platform for Comprehensive,
Integrated Arbovirus Vector Control
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Effective locally adapted
sustainable vector control
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Surveillance and control
of arboviral diseases in
the WHO African Region:

Box 5. Identified weaknesses in routine vector surveillance and control

¢ Limited programme or structure dedicated to Aedes vector surveillance

¢ Poor entomological surveillance of Aedes mosquitoes

* Limited control of the vectors of arboviruses

* Lack of expertise in entomology and vector control with respect to arboviral diseases

* Lack of surveillance of resistance of Aedes to insecticides

= No regular training sessions for specialists in vector control and surveillance of Aedes vectors

3.5 Routine vector
survelllance and control
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These capacities were assessed on the basis of 13 indicators (Fig. 10).

I I1SIM

e31Yy [eQuUID)

eI1YY UIBLINOS-15e3




GLOBAL ARBOVIRUS INITIATIVE

Dadzie et al. Parasites & Vectors  (2022) 15:381
https://doi.org/10.1186/513071-022-05507-0

Parasites & Vectors

MEETING REPORT Open Access

Building the capacity of West African
countries in Aedes surveillance: inaugural
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Network (WAASuN)
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GLOBAL VECTOR

RVSC11 Regular training of staff in vector
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Priority Opportunities

1.Current vector control tools and strategies have not been rigorously
evaluated for disease prevention (epidemiologic outcomes).

2.There is an impressive and encouraging list of new tools and strategies,
with a growing solid evidence base, that are in various stages of

development.

3.Scaling up: Need for an evidence base for determining the most
effective delivery and coverage to reach and sustain disease reduction
goals (implementation science).

4.Multiple Interventions: Growing consensus that one approach will not
solve the problem by itself, we need an evidence base for combinations
of interventions; e.g., vector control and vaccine.



Features of Effective Vector Control

* Integrated combinations of interventions most appropriate to the local
situation

» Simultaneously target immature and adult vectors with multiple
interventions

« Comprehensive delivery, sustainable coverage, and community
involvement

 Targeting hotspots may be an efficient use of limited resources
- Measure, analyze, and integrate entomological and epidemiological data

 Implementation and sustainability requires local, national, and
iIntersectoral support
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