AVANCES EN EL CONTROL BIOLOGICO DEL DENGUE
CON EL USO DE LA BACTERIA WOLBACHIA EN COLOMBIA
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WOLBACHIA

Imagen microscopica de los ovarios de un mosquito. En azul, al ADN del insecto, en verde, |a bacteria
‘Wolbachia'. /1fiakl turbe-Ormaetxe Ellminatedengue.com
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Kingdom: Bacteria
Phylum: Proteobacteria
Class: Alphaproteobacteria
Order: Rickettsiales ( 2 families)
Family: Anaplasmataceae (4 genus)
Genus: Wolbachia (3 species)
Type species: W. pipientis (1936)
W. melophagi
W. persica (1961)

Wolbachia spp.

 Obligate intracellular bacteria (Symbiont)

* Maternally transmitted

* It is all major insect orders

* Not culturable outside of host

*Is compatible with a broad range of hosts

* Produces a range of effects that can be used for

disease control:

“G»
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Nuestro método innovador
Video



Wolbachia — Seguridad Ambiental

» No hay transferencia horizontal de Wolbachia a los predadores de mosquitos

N, /
e e

Yol Alimentacién de m—
\§/ Predadores para
// \ e, raas detectar ADN de
// \ \ eed Wolbachia
"/ / \

N\

« No hay transferencia horizontal de Wolbachia al ambiente(e.g. suelo, plantas, milpies).
« La Wolbachia es una bacteria intracelular obligada y es incapaz de sobrevivir por fuera del hospedero.
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De que virus protege?

- DENGUE...4 SEROTIPOS
« ZIKA

- CHIKUNGUNYA

- FIEBRE AMARILLA

- WEST NILE

- MAYARO
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PUBLICACIONES QUE RESPALDAN LA INVESTIGACION

LETTER

Successful establishment of Wolbachia in Aedes
populations to suppress dengue transmission

ALA. II+.’J]Efm'zu].u]1 E. L'M{Jntgﬂmmjyg, L. P'{’JPDViCiQ'B, 1. Irurhe—Onmetxez"ﬂ”’, P. H. Johnson®, F. Muzzi®, M. G reenfield?, M. Durkan?,
Y. S. Leong”, Y. Dong™?, H. Cook?, I. Axford', A. G. Callahan’, N. Kenny™®, C. Omodei*, E. A. McGraw”~, P. A. Ryan” "%,
5. A. Ritchie®, M. Turelli® & §. L. O’ Neill®*-*

doi:10.1038/naturelD356

September 2009 | Volume 3 | Issue 9 | e516 C:B PI ()S NEGLECTED

OPEN 8 ACCESS Freely available online TROPICAL DISEASES

Wolbachia Infection Reduces Blood-Feeding Success in
the Dengue Fever Mosquito, Aedes aegypti

Andrew P. Turley', Luciano A. Moreira'?, Scott L. O’Neill’, Elizabeth A. McGraw'*

1 School of Biological Sciences, The University of Queensiand, St Lucia, Queensiand, Australia, 2 Rene Rachou Research Institute- FIOCRUZ, Belo Horizonte, Brazil
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A Wolbachia Symbiont in Aedes aegypti
Limits Infection with Dengue,
Chikungunya, and Plasmodium

Luciano A. Moreira,’:2 Inaki lturbe-Ormaetxe,’ Jason A. Jeffery,® Guangjin Lu,® Alyssa T. Pyke,* Lauren M. Hedges,?
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Impact of Wolbachia on Infection with Chikungunya and
Yellow Fever Viruses in the Mosquito Vector Aedes

aeqgypti

Andrew F. van den Hurk'*, Sonja Hall-Mendelin’, Alyssa T. Pyke', Francesca D. Frentiu??, Kate McElroy?,
Andrew Day’, Stephen Higgs®, Scott L. O'Neill?

1 Public Health Virology, Communicable Diseases Unit, Queensland Health Forensic and Scientific Services, Coopers Plains, Australia, 25chool of Biological Sciences,
Monash University, Clayton, Australia, 3 Institute for Health and Biomedical Innovation, Queensland University of Technology, Kelvin Grove, Australia, 4 Department of
Pathology, University of Texas Medical Branch, Galveston, Texas, United States of America
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ESTRATEGIA WMP

Establecimiento de la Wolbachia en las comunidades de mosquitos locales

PERIODO DE LIBERACION

Poblaciones de Liberacion de mosquitos con Wolbachia La Wolbachia se establece entre
mosquitos locales los mosquitos locales
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-----

“-ne
--------
-

b
%% %%%%)Xx ))Xxxk )XxXXXXxXX

& World
¥ UNIVERSIDAD Mosquito

"4 DE ANTIOQUIA ({ﬁ)\ Program-

% Mosquitos sin Wolbachia 3‘ Mosquitos con Wolbachia

)w:.



Prueba Piloto

Objetivos
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Avales y permisos

* Ministerio de Salud y Proteccion Social

* Ministerio de Ambiente

* Agencia de Licencias Ambientales

* Secretaria de Salud de Antioquia
PRUEBA PILOTO « Area Metropolitana del Valle de Aburra

* Alcaldia de Bello

* Concejo de Bello

* Secretaria de Salud de Bello

* Secretaria de Ambiente de Antioquia

« Comités de Etica de Investigacion

 Corantioquia

 Consejo Departamental de Plaguicidas

e Secretaria de Salud de Medellin

World

“ Mosquito

7% UNIVERSIDAD
17} DE ANTIOQUIA ((leh\ Program




2 2 SHRE

a1 Colonia de Bello FO  Coloniade Bello  Colonia de Bello F2
Ovitrampas Machos + Hembras F1
o’Colonia de Bello £ Colonia de wMel F1C Mosqwto Infectado
(F2)

TRABAJO ENTOMOLOGICO - Insectario — Establecimiento de colonias
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TRABAJO ENTOMOLOGICO -
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Molecular diagnosis: real time PCR for Wolbachia, A aegypti and DENV
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PUBLICACIONES

PLOS, 2016

NATURE, 2016

@.PLOS | TROFICAL Diseases

_www.nature.com/scientificreports

RESEARCH ARTICLE

The wMel Strain of Wolbachia Reduces

CIENTIFIC REP g} RTS Tl ooy e

Matthew T. Aliota® *, Emma C. Walker®, Alexander Uribe Yepes?, lvan Dario Velez?, Bruce
M. Christensen’, Jorge E. Osorio'

1 Dep F d

Un y of W 2 . i L
States of America, 2 Programa de Estudio y Control de Ei Tropicales (PECET), Uné i de
Antioquia, Medellin, Colombia

The wMel strain of Wolbachia ® Spm

Pt Abstract

Reduces Transmission of Zika virus N

R R * S New approaches to preventing chikungunya virus (CHIKV) are needed because current

o ZEEN,
methods are limited to controliing mosquito populations, and they have not prevented the
y e es a egyp I & open Access invasion of this virus into new locales, nor have they been sufficient to control the virus upon

Citation: Afiota MT, Welker £C, Uribe Yepes A, Dado  @ITival. A promising candidate for arbovirus control and prevention relies on the introduction

Recaivad: 28 April 2016 . 1 H 1 ioVelez? & Jorge E. Osorio’ - Veugl,Cthsg\aM.OsMoJE(?ois)mmu of the intracellular bacterium Wolbachia into Aedes aegypti mosquitoes. This primarily has
" : MatthewT. Aliota’, Stephen A. Peinado’, lvan Dari 9 Strain of Wolbachia Reduces Transmission of been proposed as a tool to control dengue virus (DENV) transmission; however, svidence
Accepted: 10 June 20156 Chikungunya Virus in Aedes aagypti. PLoS Negl Trop

05 10(4): 0004677, doi 10,137 I ournal, suggests Wolbachia infections confer protection for Ae. aegypti against CHIKV. Although
Prid 0004677 this approach holds much promise for limiting virus transmission, at present our understand-
Editor: Philp M. Ammsirong, The G i ing of the ability of CHIKV to Infect, disseminate, and be transmitted by wMel-infected Ae.
Agricultural Experiment Station, UNITED STATES aegypti currently being used at Wolbachia release sites is limited.

Received: February 25, 2016
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VIDEO Prueba piloto en Paris, Bello. Participacion comunitaria
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Consentimiento informado comunitario BERCE I

== DESAFIO COLOMBIA

Casas visitadas: 5006
De acuerdo: 4744 (94,8%)
En desacuerdo: 262 (5,2%)

& World
Mosquito

ﬁ DE ANTIOQUIA ))» Program:




PARTICIPACION COMUNITARIA

“ World
7% UNIVERSIDAD Mosquito

i DE ANTIOQUIA (m Program-




EPIDEMIAS TRANSMITIDAS POR A aegypti

g % Organizacion .,'b% Organizacién
\\:r/'-;n Panamericana {4 S8 Mundial de la salud

Se—_——.1, 0T T T
FIRST MEETING OF THE TECHNICAL ADVISORY GROUP ON PUBLIC HEALTH ENTOMOLOGY
PAN AMERICAN HEALTH ORGANIZATION

SUMMARY

The first meeting of the Technical Advisory Group on Public Health Entomology (TAG PHE), was held
from 8 to 10 March 2016 at the PAHO headgquarters in Washington, DC. The topics discussed covered
two scenarios: 1) vector control and prevention actions in regards to the current public health
emergency of international concern (PHEIC) declared by WHO on the epidemic of Zika virus infections in
the Americas, and 2) review and analysis of the actions that can be implemented in the medium and
long term for the prevention and control of vectors responsible for vector-borne diseases (VBD) in the
Americas.

* Encourage the rapid, robust and accelerated evaluation of new and supplemental tools for
Aedes control, such as Wolbochia infections and genetically modified insect technology to
ensure adequate technical cooperation and funding for this purpose.

MONITORING AND EVALUATION

+ Develop and provide a protocol for penetration testing of insecticides, and testing of biological
efficacy, especially in countries where the situation of insecticide resistance is unknown.

* Evaluate the actions of vector control, field operations, work equipment and operational
procedures used in prevention and control activities; in terms of impact of actions and cost-
effectiveness, and the measured impact on disease transmission and incidence. The method
and evaluation of most-productive mosquito larval containers should be included.

+ The countries should support the evaluation of new tools, without losing focus on the
emergency and its corresponding response to their level of scale, feasibility, cost effectiveness
and acceptability by the community.
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Bello
Medellin

Aburra Valley

Sabaneta

"¥Caldas A

Medellin

. “Enéifi‘gado.

“
Copacabana
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~{./
.. .. |TotalUrbanarea| Population
Municipality >
(Km’)
Bello 21,34 0,5 million
Medellin 100,71 2,5 million
Aburra Valley 42,30 0,5 million
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Santiago
de Cali

Qg

UNIVERSIDAD
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Santiagoide'Cali

.. .. | Total Urban area .
Municipality 5 Population
| (Km?)
Cali 120,81 2,2 million
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Public Acceptance Model

1. Baseline understanding

hd

2. Community profiling

v

3. Stakeholder mapping

v

4. Creation of Community
Reference Group (CRG)

v

5. Mass Communications
Campaign

v

6. Targeted community
engagement activities

hd

7. Pre-release evaluation

hd

8. Release

hd

9. Post-release evaluation

Measure the level of acceptance from the community prior to commencement. Baseline survey and development of the project evaluation framework for communications and community
engagement activities (Precise model)

Understanding your community in order to commence the development of a local Communications and Community Engagement Strategy/Plan.

Identifying key stakeholders based on level of inflence versus impact and assessment of appropriate relationship management. This may include identifying potential members of the CRG
and managing relationships by adopting an appropriate stakeholder management system.

Creation of the community reference group/s and completion of the Terms of Reference.

Design and implementation of an appropriate mass communications strategy to raise awareness of the program. This may consist of a city-wide mass communications effort followed by a
more localised and segmented strategy targeting particular groups and/or deployment method

Implementation of the [Project Site] Communications and Community Engagement Plan and activation of the Issues Management System (respond to community questions or concerns
and requests to opt-out). Mechanism to evaluate the effectiveness of our activities and provide evidence to support the decision or approval to release

Measure the level of acceptance prior to release to determine if the release should go ahead. Seek endorsement from the CRG to release or if a continuation of community engagement
activities is required

Provide ongoing community engagement if and as required. The CRG will be able to inform how this might look while the releases are taking place.

Produce a report on the Communications and Community Engagement activities to provide recommendations on what is working and what is not and where applicable incorporate the
learnings into future deployments

World
Mosquito

))» Program-



SOCIALIZACION ADAPTADA A LA COMUNIDAD
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Aprobacion de liberacidon de mosquitos con la bacteria Wolbachia
La aprobacion aumenta al hacer referencia al beneficio que se obtendrda con la
liberacion del mosquito

Base: 600 Base: 300 Base: 300
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ELIMINAR EL = Rutas de Liberacion

Piloto 1

=== DESAFIO COLOMBIA

Simbologia

] Pitoto 1

Vias

®  Puntos de liberacion e Ruta 3

— Ruta |

s Ruta 2

— Ruta 4

— Ruta 5

PECET

DNIVEREIDAD DE ANTIORUIA

Programa de Estudio y Control de Enfermedades Tropicales
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Rutas de liberacion
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ELIMINAR E Trampas l-Simbulugin @ Ovitrampas iﬁi p EB ET

. it @  Trampas BG T R S
Piloto 1

Programa de Estudio y Control de Enfermedades Tropicales

Vias A Trampas GAT

=== DESAFIO COLOMBIA

Localizacion de trampas
BGs, GATs y OVTs
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Efficacy Assessment
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Phases of Project m PECET
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Report¢e de casos de dengue - Medellin

2000 a 2016
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Density of dengue cases per km?, 2016

Accumulated cases

THEMATIC CONVENTIONS

Dengue density
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NATIONAL INDEPENDENT EVALUATION GROUP
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Liberaciones de mosquitos con Wolbachia?
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Asi monitoreamos/Red de Padrinos
Video
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Releases in Paris and Poblado and wMel infection
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Planning 2018-2020

Item o 2 8
o o o
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Month
Transition Medellin/Bello Rest of Aburra Valley Post releases aburra valley
Comms & CE 80.37 KM?
Releases Pause Release Late
Post release monitoring Post release monitoring
Planning, IR, Comms & CE Plan 24.94 KM?
Releases Release
Post release monitoring Post release monitoring
Mosquito line, IR, VC Back cross, IR, VC, Amplify, Produce

92.69KM?

Releases Produce and mosquitoes and diagnostics

Post release monitoring

Post release monitoring
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Aun. L Trop, Med Hyg., 94050, 2006, pp. 10651072
o Hh 4 368 jienh. 1 50280

Copyright © 2006 by The Amenican Society of Tropical Medicine and Hygiene

The Burden of Dengue and the Financial Cost to Colombia, 2010-2012

Radl Castro Rodriguez.* Gabriel Carrasquilla, Alexandra Porras, Katia Galera-Gelvez,
Juan Guillermo Lopez Yescas, and Jorge A. Rueda-Gallardo
Department of Economics, Universidad de los Andes, Bogotd, Colombia; Centro de Estudios ¢ Investigacidn en Salud (CEIS),
Fundacidn Santa Fe de Bogotd, Bogotd, Colombia; Fundacién Santa Fe de Bogotd, Universidad El Bosque, Bogotd, Colombia;
Sanofi Pastenr Latin America, Mexice City, Mexico

Abstract.  Data on the burden of dengue and its economic costs can help guide health policy decisions. However,
little reliable information 18 available for Colombia. We therefore calculated the burden of the disease, expressed in
disability-adjusted life vears (DALYs), for two scenarios: endemic vears (average number of cases in non-epidemic
years 2011 and 2012) and an epidemuc year (2010, when the highest number of dengue cases was reported in the
study period). We also estimated the total economic cost of the disease (U.5. dollars at the average exchange rate
for 2012). including indirect costs to households denived from expenses such as preventing entry of mosquitos into
the hume and costs 1o gmrernment nrlsmg from dlrect mdlrect and prevention and mummnng n::uvmes as well as

tants versus &3. E-'B in endemic !FEH.I.‘S The total fiinancial cost of ﬂ'IE: disease 1n Eﬂlmnhla from a snm&tal perspe-:twe was
US$167.8 million for 2010, US$129.9 million for 2011, and US8131.7 million for 2012. The cost of mosquito preven-

tion borne by households was a major cost driver (accounting for 46% of the overall cost in 2010, 62% in 2011, and
64% in 2012).
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COMUNICACION BREVE

Presencia de Aedes (Stegomyia) aegypti (Linnaeus, 1762)
y su infeccién natural con el virus del dengue en
alturas no registradas para Colombia

Freddy Rulz-Lopez'. Ana Gonzalez-Mazo'. Andres Velz-Mira', Giovan F Gomez'
Luisa Zuleta'-, Sandra Urige'~. lvan Dara Velez-Bemal'

Programa &= Esiudo y Convel de Enfermedades Tropoaes, PECET Unnersidad de Anbogaa Medeiin
Colamtaa

PGupo 00 Inveshioas kn an Sistemasca Malec aky, Universdod Nocomal de Colamten, Medelin Colomine

Introducoién. Asdes aegypti @s &l pancipal vecior de fiebre amarilia wbana dengue. chikungunya
¥ 2ika. Se ha demosirado que la distribucién biogeografica de 2313 aspecia s ha axpanctoo debida
ol calentamiento glcbal y & fasicres socicecondmices y culturales. Los cambics en los patrones de
la distnbucicn alttudinal e este vectior ¥ su infaccion con & vinss son pricridades de la investigacion
encaminada & desarrcliar estrategias de viglancia entomologica y virgicgica en salud pubica,
Objetivo. Evaluar la presencia de A segyp! ¥ su infeccidn natural por el virus dal dengue an alturas
supanaras a los 1 800 msnm &n dos municipios penfencos del \Valle de Asurrd, Armtioguia. Colombia,
Materialos y malodos. Se nstalaron 21 ovitrampas en 108 munikipics de Selo y San Pedro de los
Milagros. &n un rango atitudinal de 1282 a 2 559 msnm. Los ackuftas que emergieron de [as ovitrampas
#8 evaluaraen con reaccién en cadena de la polimerasa en tlampo real (RT-FPCR| para 1a deteccidn gel
virus cel dengue,

Resultados. Se racolectaran 367 aduhics de A aegypn, siele de 105 Cudas se encontraron a una
altitud de 2.302 msrm en Tierradentro, Bello. Se datectaron 12 especimanes de A aegypl positivos
pars dengue serclipa 2 en & bamio Paris de Bello, @ 1.984 msnm,

Conclusion. For primera vez s& registro A. aegypd/ 8 2. 302 manm. la mayor aitfud regerads para
este vecior en Coambia, De igual forma, se encontro infeccion con &l virus del gengus a 1,984 msnm
Estcs hakazgos san significativos, ya que determinan regiones de Colombia con riesgo potencial de
ransmision auitclona de dengue y olros arbavinus por A. aegypl,

Palabras clave: Aedss aegypt. altitud, ubkaciones geograficas, dengue. Colombia,
ol: Rt it o4 40 27050 | 2> 3304
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wMel es una intervencion bastante costo efectiva

$4,500

$4,000

Cost per DALY Averted

$3,500

$3,000

$2,500

$2,000 I

$1,500

$1,000

e

SO T T T T T 1

Larvicides IRS Manual Vaccine wMel (Today) wMel (Post
reduction Scaling)

Sources: Larvicides estimate from Suaya et al (2007)
Indoor Residual Spraying(IRS) from BCG analysis 2011
Vaccine dose prices ranging from $.50 to $5 with 85% coverage and 80% effectiveness drug cost only
wMel (Today) $7-10/person cost applied to dengue endemic countries covering 60%-80% of population
wMel (Post Scaling) based on expected $1-3/person deployment cost deployed in 60%-80% of population
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Nuestra alternativa

World Mosquito Program es una iniciativa sin fines de lucro que

trabaja para proteger a la comunidad mundial de las enfermedades
transmitidas por mosquitos.

Utiliza un metodo seguro, natural y autosostenible para reducir el

riesgo de enfermedades transmitidas por mosquitos como el Zika, el
dengue y el chikungunya.
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[ www.wmpcolombia.org 3 wmpcolombia Q Calle 8 Sur No. 50e - 30
@ infocolombia@worldmosquito.org ¥ @wmpcolombia Medellin - Colombia
Z/ Télefono: (+574) 480 83 90 @wmpcolombia



Fumigations with Malathion in Boutique and wMel infection
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