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DENV-3 samples were from genotype V 

 

- Genotype III has been the most prevalent in 

Brazil. However, genotypes I and V were 

associated with dengue outbreaks in Brazil. 

 

- Cryptic circulation of DENV-3 in the region? 

 

- A new introduction from Asia? 

 

 

- Q: “What is the A. aegypti lineage in Santos?” 

     R: “Singapore”!   



DENV-4 Outbreak in Guarujá 

• 1216 serum samples from January to June 2013.  

 

• 879 samples were tested in our laboratory for dengue: 525 
(60% of processed samples) were positive for dengue.  

 

• 505 (96% of positive samples) were positive for DENV-4 and 
20 belong to any of the other three serotypes (10 DENV-1, 8 
DENV-2 and 2 DENV-3).  

 

• 354 DENV-4 (70% of positive) were sequenced1485 bp-long 
envelope gene from viral genomic RNA amplified directly. 

  

• 285 patients (81%) geo-locate based on the addresses 
provided, from the cohort of 354 patients. 





Immunochromatography for IgM, IgG & NS1 







Widely dispersed “outset” of the DENV 4 Outbreak 



Widely-dispersed “end” of the DENV 4 outbreak 









The basic reproduction number, R, is the number of secondary infections that 
results from a single infected human. Basic reproduction numbers estimated for 
dengue range between 1.33 and 11.6 (Halstead, 2008). Favier et al. and Massad 
et al. analyzed epidemic data from several cities in Brazil and developed values 
ranging from 3.8 to 5.1 and from 2.7 to 11.6, respectively. 
 





BDSKY, R & SP & SIR model  

Blue: epidemiological situation.  

Yellow: source reduction initiatives in shantytowns started. 

Red: insecticide 







Blue: epidemiological situation.  

Yellow: source reduction initiatives in shantytowns started. 

Red: insecticide 







Temporal network showing the genetic relationships of intra-host 
variants of the DENV-4 E region from different samples  
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Distribution of SNPs in the envelope gene of DENV-4. Linear representation of the DENV-4 

envelope is showed at the bottom. Codon positions are represented by colors (residue 235)  
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Convergence on K203E 
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R & SP BDSKY 
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Detecting wide & fast spatial DENV dispersal 
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Mantel spatial correlogram: patristic vs geographic distances 



Mantel spatial correlogram: patristic vs geographic distances 
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Based on Carrel et al., 2010 





BDSKY of DENV4: recent growth in Brazil! 



Conclusions 

• Phylodynamics of DENV works!  i.e., E gene good maker, stable 
rates of change, stable nucleotide composition, no significant 
recombination systematic error. 

   

• We need to incorporate viral genealogy & patient data to better 
understand the evolution of an outbreak. 

 

• Real time follow-up of dengue outbreaks can be useful for control:  
Guarujá stands as a proof of concept. 

 

• “Where there is no overlap there is gap” –  Mark Miller, MD. 
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