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Background on Dengue

Genus : Flavivirus

Family : Flaviviridae

Genome : +ssRNA enveloped virus
4 serotype : DENV-1 to DENV-4

Mosquito bites a person Infectious mosquito goes on to bite other
carrying the Dengue virus healthy pecple, transmitting dengue
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Dengue burden trend
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Dengue is endemic in tropical and subtropical regions, with recurrent outbreaks reported in many
areas. More than half of the global population now lives in regions at risk of dengue infection.



Molecular epidermiology

Uses genetic data alongside epidemiological information to understand transmission
patterns, evolutionary changes, and the spread of pathogens across
populations, locations, and time.

Serotype shifts Outbreaks

Reveals how dengue spreads ldentify genotype replacement & Improves outbreak prediction Supports evidence-based public
over time and space emergence of new lineages health interventions.

Examining the molecular epidemiology of DENV between Thailand and Laos provides a strong foundation for
understanding regional transmission dynamics and informing targeted surveillance strategies.
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Phylogenetic and phylogeographic
of Kenyan DENV-2 in a global context.

Objectives

¥

e To characterize the genetic diversity of DENV-2 circulating in East Africa
e To determine viral origins, introduction events, and spread patterns

e To assess evolutionary rates and persistence of DENV-2 lineages in the region To investigate the drivers of dengue

outbreaks in Kenya




Result 1: Dengue virus 2 sequences isolated from Kenya

Objective To investigate dengue virus diversity distribution
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F‘.ﬂ DENV-2 in Kenya shows multiple origin of lineages with consistent replication of the virus in the

location.




Result 2: Bayesian phylogenetic analyses

Obijective To estimate divergence times among DENV-2 lineages in Kenya and assess their temporal emergence.
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Time-scaled phylogenetic tree The MCC tree confirmed that DENV-2 isolates collected in Kenya are not
monophyletic consisting of at least two separate lineages




Result 2: Bayesian phylogenetic analyses
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Objective To estimate divergence times among DENV-2 lineages in Kenya and assess their temporal emergence.
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DENV-2 was introduced into Kenya multiple times at different time points.
The transmission in Kenya reflects multiple evolutionary histories rather than sustained circulation of a single lineage.



Result 3: Dengue virus 2 phylogeography

Objective To determine the origins and introduction events of DENV-2 into Kenya.
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Result 3: Dengue virus 2 phylogeography

Objective

To determine the origins and introduction events of DENV-2 into East Africa.
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Despite these different entry points, both lineages trace their deeper evolutionary origins to Oceania and
Lower Southeast Asia




Conclusion

e DENV-2 in Kenya is not locally derived but the result of multiple historical introductions.

e East and Southeast Asia functions as a global source region which corresponds to the
substantial trade and travel flows between Asia and Africa.

e Introduction into Kenya appears to be followed by regional amplification, especially along the
coast rather than widespread export.
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Objectives

e To characterize genetic diversity, temporal dynamics, and phylogeographic

spread of DENV in Malaysia
e To assess spatiotemporal transmission in Malaysia and across Asia.

Patient samples Dengue surveillance data

¥

Dengue detection and E protein sequencing

¥

Molecular epidemiological analyses

¥

Understanding outbreak patterns
and disease severity




Result 1: Dengue Burden and Distribution in Malaysia

Objective To describe the dengue disease burden in Malaysia
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Most of dengue-related fatalities were highest in the same states with the severe and greatest disease burden.



Result 2: Distribution of DENV serotype

Obijective To describe patterns of DENV serotype circulation over time and states.
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The serotype proportion fluctuated over time, dominant periodically and no clear dominance of a single serotype
across Malaysia from 2016 to 2021
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Result 3: Genotype and Lineage dynamics
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Objective To assess dengue virus genetic diversity and infer lineage origins
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* 18 monophyletic clades across genotypes
e Basal sequences from South/East Asia and Australia



E,! Each clade included sequences from many regional countries
e Suggesting the widespread presence of respective clades in South/East Asia

e Indicating the potential sources of their introduction into Malaysia




Result 3: Genotype and Lineage dynamics

Obijective

To identify evidence of lineage turnover over time and across regions.
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Lineage turnover was associated with changes in case burden and some introduced genotypes failed to sustain
local transmission.



Result 4: Phylogeography analysis of E protein

Objective

To reconstruct dengue virus spread and identify key domestic and regional hubs.
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F‘ Dengue virus transmission occurs predominantly within Malaysia with Selangor acting as a
major hub linking multiple states while international introductions play a limited role in

sustaining transmission.
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Result 5

To evaluate whether specific dengue virus genotypes are associated with increased disease severity.
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Genotype | of DENV-1 and cosmopolitan genotype of DENV-2 collectively contributed the highest number of
severe infections in each year from 2015 to 2020



Conclusion

 Viral lineages were repeatedly introduced but only a subset successfully sustained local
transmission highlighting the importance of domestic spread through highly connected urban
hubs.

e Severe dengue is associated with viral genotypes but severity patterns largely reflect genotype
prevalence highlighting the importance of host and epidemiological factors.




Criticisms

Strong point

Weak point

First Paper

4 )

e Provides inference of both the direction and
relative rates of viral movement between
regions

e Enables more accurate reconstruction of

evolutionary histor

e Limited sampling density and focus on DENV-2
constrain inference of sustained local
transmission and broader dengue dynamics.

Second paper

e Clearly captures long-term temporal dynamics.
« Comprehensive comparison across serotypes.
e Links viral genotypes with disease severity.

* Phylogeographic analyses infer gene flow
between locations but cannot reconstruct exact
transmission pathways or directional movement
with certainty.

e Lower molecular resolution for individual
lineages
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