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Mosquito-disseminated PPF
Question 1
Would it actually work at spatial

scales relevant to vector control?

In particular, we first asked,
* How far do mosquitoes carry PPF?
* What breeding-site coverage can we achieve?

* What effect will this have on juvenile mortality?

* What effect will this have on adult emergence?
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* The problem (or at least a key issue)

* Cryptic and inaccessible breeding sites

e Surveillance and control
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Mosquito-disseminated PPF

Mosquito-Disseminated Pyriproxyfen Yields

High Breeding-Site Coverage and Boosts

Juvenile Mosquito Mortality at the
Neighborhood Scale o e
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Using adult mosquitoes to transfer insecticides

FIOCRUZ

1. When an adult mosquito

lands on the surface of the f‘,’;:’
insecticide particles adhere -
to the legs and the insect's ga?
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2. Search for breeding
DISSEMINATION

3. Contamination

Auto-dissemination
Unit

= With water to attract

2 the mosquitos females

(Aedes, Culex...)
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Mosquito-disseminated PPF

Dwelling-level coverage (%
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Breeding site-level coverage
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Mosquito-disseminated PPF

Juvenile Aedes aegypti mortality

Mean mortality (%)
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Mosquito-disseminated PPF

Adult mosquito emergence

Adults emerging
from SBSs per month
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Mosquito-disseminated PPF

Nice, but...
Our study site was a small island...

in an ocean of mosquitoes
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Mosquito-disseminated PPF
Question 2
Would it actually work

in a whole city?

In particular, we wanted to ask,

 What are the effects on house infestation?

) mosquito catches?
) juvenile mortality?
) adult emergence?
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Question 2

Would it actually work
in a whole city?
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Mosquito-disseminated PPF

What is the strategy?

Training
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MIANACAPURU

* 60,000 people
* 13,500 dwellings
650 hectares

DSs

~1 km

(oA \'Rp[e]\' .\ ele]\"h):{0]8 CITYWIDE FOCAL
5m 3m




Mosquito-disseminated PPF

House infestation (Aedes spp.)
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Mosquito-disseminated PPF

Aedes juvenile catch (# per SBS)
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Mosquito-disseminated PPF

Aedes juvenile mortality in SBSs
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Females
Aedes albopictus

Females per house

X >
0 1 50
Phase

() BEFORE
(CONVENTIONAL
CONTROL)

CITYWIDE
DISSEMINATION

FOCAL
DISSEMINATION

() AFTER

346 446 361
® &, e,
Marld Aprld
342 355 5 260
._-"-‘
Agold
: 569
Janl5
o
Mayl5 E
14
s . "l'
i
Junls Julls Agol5 Sepls h
22 83 191
e Qo
« @0 L 18
¢
Octl5 Nov15 Decl5 Janlé




36 123 . 123
Females

Aedes aegypti

150 . 76

278 ) 237

Females per house

X > O
50

0 1

Sepld ° Octl4 ' Decld ' Janl5

: 1048 . 16 20( . 3
Phase e @ e ge
 BEFORE P c
o® o
(CONVENTIONAL Feb15 o Imaris | apris A —

CONTROL) - . of . o . 12

CITYWIDE D: T Al .
DISSEMINATION AL, AL, T, R
Jun1s " | uis

FOCAL

DISSEMINATION S ) @

@ AFTER e @

Octl15 ' Novl5

Janlé




Mosquito-disseminated PPF

Aedes females — emergence

GLMMs

e Weather

* Repeated measures
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Mosquito-disseminated PPF

Aedes females — emergence (# per person)
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Mosquito-disseminated PPF

Would PPF block transmission?

Ross-Macdonald Naive population
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Mosquito-disseminated PPF

Aedes spp. control with
mosquito-disseminated pyriproxyfen
* Mosquitoes carry PPF at least to 400m
* Breeding-site coverage is over 94%
* Mosquito catch falls over 40-fold
* Juvenile mortality reaches 90 — 95%
* Adult emergence falls over 100-fold
* Female emergence falls to <0.005/person-month

In theory, this will block

epidemic transmission
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Mosquito-disseminated PPF

Urban mosquito control with
mosquito-disseminated pyriproxyfen
...more questions...

Will it really
block transmission?

How can we scale it up?

How can we improve it?
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Minas Gerais Amazonas

Matched-pair O O

Cluster O O

Randomized

Controlled O O
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Minas Gerais Amazonas
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Sero-conversion
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Impact on infection and disease
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Bringing innovation to the frontline:

new tools to advance the global response to vector-borne diseases
ISGlobal / UNITAID / WHO 11-12 May 2017, Madrid, Spain

Urban mosquito control with
mosquito-disseminated pyriproxyfen
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