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The findings and conclusions in this presentation
are those of the author and do not necessarily
represent the views of [the Centers for Disease

Control and Prevention



Why should we care about dengue?
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The most important stories for you to know today

Dengue fever is surging worldwide. A
hotter planet will make it worse.
Climate change helped fuel an explosion of dengue cases in the Americas, including Puerto Rico, as WA

mosquitoes mulipyin warmer,weter weather. CA battles dengue fever

By Lena H Sun and Sarsh Kaplan
June 30, 2024

#2000 o1 Mosquito-borne iliness continues to spread

By Claudia Boyd-Barrett | KFF Health News
Published November 12, 2024 9:31 AM

Gonesis Pokanco Marte, 9, 15 treled by a doctor, Assad Rivea Acosta, 153 2uspeciod dongee cae 3t
Hoepital Acretio Mistuo In San Juam, Peorto Rico, on My 30. (Erika 7 fiodrigaer for The Washington Post)
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SAN JUAN, Puerto Rico — The carly-haired girl came to the emergency
room with fever, aches and signs of dehydration, common indications of
many childhood illnesses. But the g-year-old — pale and listless beneath
her Pokémon blanket — looked sicker than most children and exhibited Avector control supervisor checks on an abandoned backyard pool in Tulare County that has become a breeding ground
no respiratory symptoms. She could only whimper as a pediatrician for mosquitoes.

stroked her hair and softly questioned her in Spanish. (Anna Maria Barry-Jester / KHN)







Overview

* Novel mosquito control strategies
— Emanators

— Wolbachia replacement

* Dengue vaccines
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What are spatial emanators?

e Spatial emanators are chemical products
designed to prevent human-vector contact
(indoor and/or outdoors)

e Spatial repellency
SPATIAL REPELLENCY
o Movement away from a chemical stimulus prevent entiige

o Attraction inhibition

o Feeding response

?'no impact on
“feeding success

o Toxic at higher doses

* Transfluthrin, metofluthrin, citronella " TOXICITY i

insecticide uptake &

CONTACT IRRITANCY mortality after biting

cause escape

T TOXICITY =
insecticide uptake &
mortality before biting




Transfluthrin Emanators, Iquitos, Peru Trial (2016-2018)

» 29% fewer indoor resting Ae. aegypti * Seroconversion:

* 9% fewer blood fed Ae. aegypti — Hazard ratio = 0.659
— PE=34.1%, p = 0.024

e No effect on incidence
of clinical dengue

Tl

—— SR ---: Placebo

o
o™
1.0

S OND JFMAMJ J ASONDUJIJFMAMUJI J A S OND J F

Survey Month

ke
o
=
[4b]
7]
=
O
R
; 33
<:_\J.b' %
= 8

wr
§ ae
O) o S
by £
@ 0.4 =
2 :

T o
3 z°
< 2
@ 0.21 8
© g
£
QL
c I
@ 0.01 = - placebo
L)
=

0.0

0.5 1.0 1.5 2.0

Years between tests




manators as part of Integrated Mosquito Management
rogram in Puerto Ricc
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Wolbachia replacement



Wolbachia donated from naturally infected species

NS

Wolbachia
\ invasion of two
Y - wild A aegypti
= \ populations
/ \ in Australia

Life-shortening,
dengue-virus-

i,

Stable blocking wolbachia
Wolbachia wolbachia strain in A aegypti
proposed as infection in
amosquito Aedes aegypti
Identification control method
of Wolbachia pipientis
v AA A4 >
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The Lancet Infectious Diseases 2015 15862-866DOI: (10.1016/S1473-3099(15)00091-2)
Copyright © 2015 Elsevier Ltd_Terms and Conditions
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The spread of Wolbachia-carrying mosquitoes mediates
pathogen blocking and reduction in arbovirus transmission /
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\ Release of Wolbachia-infected males
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Cell Host & Microbe 2021 29879-893DOI: (10.1016/j.chom.2021.03.006)
Copyright © 2021 Elsevier Inc._ Terms and Conditions
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Wolbachia-mediated virus blocking

1,000,000 -
800,000 -
.4% Also reduces: CHIKY, ZIKYV,
3 600,000 - WNV.
- 1
w 400,000 | YFV.
o Plasmodium
'q;."_ 200,000 - Filarial nematodes
O bacteria
N
% b
Z 2,000 ,
- 1,500 -
1,000 - 12% T Walker et al. Nature 476, 450-453 (2011)
50% ' e doi:10.1038/nature10355

Uninfécted wMel nature



Wolbachia reductions in dengue transmission
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Country programs

Paz-Bailey G. et al. New solutions against a global threat: opportunities for Wolbachia interventions.
https://www.sciencedirect.com/science/article/pii/S1201971225001468?via%3Dihub
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Evaluation of Wolbachia replacement in El Salvador
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Components of a Wolbachia program

Preparation Releases

Lo

@ Production & Distribution

Long-term Monitoring

Budget & finance Country implementation plan w & -
“I“- + Mosquito
i collection
o Staff training Mass mosquito Mosquito releases +
— - S . rearing
Mosquito rearing facility E
Regulatory approval . . o ¢
ol set-up Tracking & Monitoring -
—
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2 /1 = testing
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Community engagement + A & Al N I
Mass communication . . o B
Creating mosquito line + Information Mosquito Wolbachia Community engagement AR L
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Mosquito -
quality control

Epidemiological monitoring

Paz-Bailey G. et al. New solutions against a global threat: opportunities for Wolbachia interventions.
https://www.sciencedirect.com/science/article/pii/S1201971225001468?via%3Dihub



Community engagement

: Community events
Community Reference Groups and Y

Community leaders

visits, tours of facilities

Wolbachia acceptance by the community increased from 50% in 2023 to 70% in 2024 %

‘ ‘ Unldad de Contl‘0| de Un programa del:@ Fwde‘w(‘omgsoparaiw_ema_,
'(“d“ Vectores de Puerto Rico T Potm g csugacien




Dengue Vaccines



Dengue vaccines

* Dengvaxia: recommended in US

(children 9-16 years old with previous A\
DENYV infection and living in endemic )
areas) Dengue

* QDENGA: licensed in several countries. ~_ Vaccine

Not licensed in the U.S. Ihjection onlY
e Butantan-DV: licensed for use in Brazil.

10 m|

* No dengue vaccines are currently
recommended for use in US travelers.




Take home messages



Expansion in the areas at risk for dengue

£

Messina, J.P., Brady, O.J,, Goléki_pg, N. et al. The current and future global distribution and population at risk of dengue. Nat
Microbiol 4, 1508—-1515 (2019). https://doi.org/10.1038/s41564-019-0476-8 2



Vaccines and Wolbachia mosquitoes are new tools
for dengue control

Population replacement strategy (PRS)
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The landscape for dengue prevention has changed.

New interventions are available to tackle the dengue
burden.



Questions

* Gabriela Paz Bailey
gmb5@cdc.gov
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