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Dengue and other diseases transmitted by Aedes aegypti mosquitoes present an increasing public health
challenge in tropical regions. The World Mosquito Program'’s self-sustaining intervention uses natural

bacteria called Wolbachia to reduce the ability of mosquitoes to transmit viruses between people.

The approach works by releasing Wolbachia-carrying mosquitoes into target wild mosquito populations.
Over the subsequent months, the prevalence of Wolbachia in the local mosquito population increases,

until virtually all mosquitoes in the area carry the bacteria.

Methodology

In order to measure the efficacy of the Wolbachia
method in preventing dengue, WMP conducted a cluster
randomised controlled trial (RCT) within a 26km? area of
Yogyakarta City, Indonesia. RCTs are considered the gold
standard trial design for demonstrating the efficacy of a
public health intervention.

In collaboration with the community, the study site
was subdivided into 24 clusters, each with an area of
approximately 1km?. Among the 24 clusters, 12 were
randomly selected to receive Wolbachia deployments.
The other 12 remained untreated.

The aim of the study was to determine whether
deployment of Wolbachia-carrying Aedes aegypti
mosquitoes leads to a reduced incidence of dengue in
treated areas, compared with untreated areas.

Following the successful establishment of
Wolbachia in the intervention clusters, patients
presenting to health clinics across Yogyakarta
City with fever were invited to enrol in the study.
Consenting participants’ residential location and
recent travel history were recorded, and a blood
sample collected and tested for dengue.

The efficacy of Wolbachia was calculated by
comparing the distribution of 5921 test-negative
patients between treated and untreated study
arms, with the distribution of 385 confirmed
dengue cases. Test-negative patients were located
throughout the study area, whereas the dengue
cases occurred predominantly in the areas not
treated with Wolbachia.
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What is a cluster randomised controlled trial?

A cluster randomised controlled trial is considered a gold-standard method for
evaluating the efficacy of health interventions delivered at the community level. It
involves the comparison of disease outcomes amongst individuals living in areas with
versus without an intervention. The result represents an unbiased estimate of the
effect of the intervention on the disease of interest.

Why Yogyakarta?

Yogyakarta has regularly ranked among the top ten provinces in Indonesia for annual dengue incidence,
over the past three decades. Previous pilot studies have demonstrated successful and durable Wolbachia
establishment, as well as strong community support. These factors made it well-suited as the site for the
first efficacy trial of WMP's Wolbachia method.

Where do the Wolbachia-carrying mosquitoes come from?

The Wolbachia-infected mosquitoes are from a mosquito colony that has been maintained in Yogyakarta since 2013. Frequent outcrossing of the colony since 2013
with local wild-type mosquitoes ensures the genetic background of the mosquitoes is always well-matched to the mosquitoes flying around in Yogyakarta.

Did you have consent from all residents of the treated areas to release Wolbachia-carrying
mosquitoes in their community?

Approval for releases was given by community leaders after extensive community consultation, with individual residents’ consent obtained for hosting a mosquito
release container at their property.

Will the intervention eventually eliminate dengue from Yogyakarta?

Once Wolbachia is durably established throughout Yogyakarta city, it is conceivable that this could lead to local elimination of dengue transmission for years to come,
although enhanced case finding and diagnosis would be needed to track progress towards and achievement of any elimination goal.

What do these results mean for other dengue endemic settings?

In general, we expect that in other locations where Wolbachia is established at a high level, we will see similarly significant reductions in local arboviral disease incidence.
The main caveat in replicating these results elsewhere is that differences in ecology, climate, altitude and the complexity of the urban environment are likely to affect the
trajectory of Wolbachia establishment, and consequently the timing of the impact on disease.
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