Dengue control in urban
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Aims:
(ore)
1) Understand how dengue spread in Vientiane:
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2) Relation between environment (socioeconomical factors) and
dengue incidence
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Method: Spatial epidemiology, GIS study
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Data: Surveillance system and fieldwork study (detection of antibodies in population)
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onventional fumigation and larviciding are hard to implement in moder

rban cities
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] atlo{n’all Geograpl’iic"gcurrentmap policv: Sources: National
ERE, UNESSSISIIB. USGS; N/
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Surveillance system: Density of dengue cases in 2008; 2009 and 2010
Qrfuniutliaeds: ao1wsiicsiivesnarlurantud 2008; 2009 wax 2010
(ccgpy2yu: Telle O. et al., Plos one, 2016).
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@ Are there identifiable migration patterns
that go beyond physical distance?

Source-sink structure to Delhi ?

Viral genetics more informative than mobile phones/twitter etc
Genome 11000 bases and mutation rate 10-3 per generation (man mosquito man)
N
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Thus 1-10 mutations per generation i




Inferring micro-epidemiology through

viral sequencing

Phylogenetic distance tree

LAPCENDE45 2006
1L APOENDESS 2006
1
)

1 APCENDGL33 2006

LAPCENDG74_2006
L RPCENDE195,2006
L RPOENDG10S 2006

Route of viral dispersal inferred through viral phylogenetics LircegeL e

LAPCEND6111_2006
LAPDENDO141_2006
1,8PCENDG103. 2006

1 APOENDG110 2006
LAPCENDG103_2006
1_EPCENDGES 2006

LRFDENDO142_2000

LAPLENDG] 332006
LRAFUENDS1Z7_2006
LAPCENDGA2_2006

1 RPCENDGS4, 2000
LAPCENDGI, 2006
LAPDENDG 145, 2006
LAFUENDG159_ 2000
LAPCENDG193.2000
LEPCENOG1DS 2006
LEPOENDG 1942006
L APCENDG73. 2006

LAPCENDGSS_2006
LAPCENOGES_2006
LAPOENDR 2 £_2006
LEPOENDOLZ) 2000
LAPCENDO112_2000
08 LEPOENDG6S_ 2006
2 years ago LRPOENDSS]_ 2006

LAPCENDG115_2006
1,BPCEND611_2006
LAPDENDO 144 2000
05 LAPCENGO135_2000
k LEPCENDGIB_2006
LEPCENDS118_2006
L RPDENDG7S_2000
1LAPCENDGI?_ 2006
1APOENDESS. 2006
_POENDS1 22, 1006
E_RPOENOSI2_2006
WLRPDE 2006
3 -5 yoars age | RPN 161 2006
B_RPDENOEYS_2006
B_AMDENOG ]S _2006
FLAPDENOE]4 2006
B_RPOENOS] 13_2006

" .2
F_RPDENOETC 2006
B_RPDENOE 1252006

B_RPDENOE 1S T 2006

: 2yaars ago BLRPOENOG2 22006 —

San José de Rio Preto, Brazil. Mondini et al. 2009




@ Z Autodissemination
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Fan.nn R L oviposition / resting and contamination
collection & exposure release
lure and contaminate tools sentinel sites

Figure 1. Adapted BG traps for pyriproxyfen dissemination. Trialled
in Peru 2010 and Madeira 2014.
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Mobility are important, but complex to understand

WHAT ABOUT URBAN
NICHES?
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Poor densely populated areas 5-10°C hotter in winter at night
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Virus found in mosquitoes in winter
— urban hotspots

4" - IRt AR
‘-;r..‘ g ﬁll : r_*_..# b . ol "k
L 1pd i'-lrl "-.::I;‘ ':4}

(T T r 55
i T

Socio-economic characteristics typology

Impoverished, low densities I New Delhi (NDMC)
Impoverished, medium densities Cantonment (CBA)
0 Impoverished, high densities B Industrial
[ Rural
Planned, low densities — Uninhabited

[0 Planned medium densities
P High incomes



Presence of mosquito larvae vs socio-

economic typoloo
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Land surface temperature (°C)
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@ Delhi strategy (cold season)

Map dengue clusters

Implement intervention vs. control (clusters/random)

Measure efficacy through Passive Case Detection
(Public Health surveillance program)
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@ Very few succes in Aedes cont

* New strategies has to be found:

— Avoid niches at any scale (between and within cities)

— Short term strategies in phase with administration capacities
(surveillance and control)

— Strengthen intersectorial researches and lab capacities
(sequencing, automatic mapping of dengue cases)

— Think long term and relation between city and virus expansion
— Governance of diseases !!
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* Thank you

National Institute of Municipality of

Malaria Research Delhi (Health
(Delhi) departement)
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