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DISCUSSION

Matings between male Aedes aegypti mosquitoes infected with wAlbB strain of Wolbachia and wildtype females yield non-viable eggs. We
evaluated the efficacy of releasing wAlbB-infected Ae. aegypti male mosquitoes to suppress dengue.

A cluster-randomized test-negative target trial from 2019 -
2022 was performed to evaluate the efficacy of releasing
Wolbachia-infected Aedes aegypti males for dengue control
in Singapore. Infected male mosquitoes were released twice
weekly in intervention townships using either targeted or
expanding release strategies. Dengue test-positive
percentages were obtained from sustained exposure to field
intervention after 3, 6 and ≥ 12 months within each year, from
2019 to 2022. These percentages were then compared to the
same data set obtained from a Wolbachia-unexposed
population from 12 pre-randomized control townships in the
same time period.

Dengue test data from 133,821 individuals who reported
febrile illness were first analyzed, subsequently excluding
those with multiple residential addresses, conflicting test
results and insufficient Wolbachia exposure (<3 months). Test
outcomes were determined using RT-qPCR, NS1 antigen, or
IgM assays. Ultimately, results from 76,265 individuals were
included in the study.

Robustness checks for the model estimates were carried out
via: 

 Repetition of analysis without adjustment for covariates
Conducting placebo in-time and in-space checks on
control and intervention sites
Recomputed intervention efficacies using different
methods such as an alternate propensity score matching
procedure and logistic regression without weighting

STATISTICAL ANALYSIS
Intervention efficacy was estimated using logistic regression,
with dengue test-positive individuals compared to test-
negative controls. Covariates were adjusted for, including
environmental, socioeconomic, urbanisation and
meteorological factors, alongside data on vegetation,
housing density, building height and proximity to open
drainage. 

Primary analysis showed Wolbachia exposure for ≥ 3, 6 , or 12 months
was associated with a lower risk of testing positive for dengue (13.6%
testing positive in groups exposed for ≥ 3 months vs 21.7% in
unexposed groups). Higher periods of exposure was associated with
greater levels of protective efficacy. (Reduction in dengue incidence
by 61% in areas receiving ≥ 12 months of sustained intervention.

The use of releasing Wolbachia-infected male mosquitoes to suppress
wildtype Ae. aegypti population has shown promise as a complement
to conventional approaches of vector control in Singapore in its
protective efficacy on dengue. Findings align with prior research,
offering potential against other Aedes-borne diseases. with high public
acceptance and long-term stability. Despite higher initial costs, this
method avoids potential drawbacks such as viral resistance and
climate sensitivity. 

The test-negative design’s assumptions were met with sensitive
diagnostics, robust surveillance and confounder adjustments, ensuring
reliable results. Despite potential residual confounding and staggered
adoption effects, subgroup analysis and placebo validated the findings
of this approach to enhance overall reduction of dengue transmission
in the long run.  

Our future plans pairing this knowledge with other vector control
methods to complement mosquito-borne diseases in Singapore. The
project can also factor in differences in housing to best adapt to
Singapore’s populace.
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