IRA

Insecticide Resistance Action Committee

The challenge of insecticide
resistance — an industry
perspective
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I R AG Background

Insecticide Resistance Action Committee

Formed in 1984 — now in its 32nd year and still growing

Specialist technical expert group for the agrochemical and Public
Health industry

Part of CropLife International Stewardship Committee

Provides a coordinated industry approach to help manage
resistance in insect and mite pests

Promotes the development and facilitates implemention of IRM
stategies (communication tools, educational workshops etc).

Around 70 industry representatives and specialist members in
different working groups

7 Country/Regional Groups with a further 70-80 representatives
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IRAC Growth...
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I R AG PH Team membership

Public Health Team : 6 companies represented:

 Mark Hoppé: Syngenta (Chair)

* James Austin: BASF

e Ronda Hamm: Dow

e Sebastian Horstmann, Ralf Nauen: Bayer Crop Science
e John Invest, John Lucas: Sumitomo Chemical

* Helen Pates Jamet, Melinda Hadi: Vestergaard

 Non industry observers: David Malone IVCC
* Alan Porter APA



IRAG Public Health Team

PH Team Activities &_‘ ‘ 'k! ~.

Initiatives and groups IRAC PH team members are involved with
include:

WHO

RBM Vector Control Work Group

Innovation 2 Impact (i2i)

Working party to update WHO test procedures for monitoring
insecticide resistance

Academic institutes

Etc



Insecticide Resistance can, and will,
eventually develop to any insecticide

Cases of Resistance Deltamethrin
~ During the First 14 ye imidacloprid
Years Following Launch / J  Abamectin
Permethrin Spinosad

/|
/ /_’ Profenofos $J s L

Chlorpyrifos I_/f N
_/_/ niliprole

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr1rr1rr1r1rr1rr1r 11 11 1rT1T1

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Cumulative Number of Species

/ 7



Resistance in many vectors

IRAC

Disease Insect Vector Control
Intervention
—|Malaria Anopheles LLIN and IRS
Dengue Aedes larvicides, space sprays,
— IRS
Lymphatic Anopheles Culex | MDA plus vector control
filariasis & Aedes LLINs and IRS
—|Leishmaniasis |Sandflies IRS
Chagas Kissing Bugs IRS
Onchocerciasis |Biting Blackflies |MDA. Larviciding
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Insecticide Resistance Management

e Rotations
e Mosaics
* Mixtures

— of insecticides with different modes
of action, to which the target
population is susceptible

— However, this implies that you have
multiple effective insecticides with

different MoA

10

IRAC

HoDE®

GLOBAL PLAN
FOR INSECTICIDE
RESISTANCE
MANAGEMENT
DL L e

10



Specific Challenges Facing
Vector Control



Fewer Companies involved in developing
new insecticides
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Data from GT Brooks 1974, RL Metcalf 1980, W. Klassen 1995 Philips McDougal, 2003, CropLife 2011
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Harder to discover insecticides
(easy ones already found!)

Success rate
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Data from GT Brooks 1974, RL Metcalf 1980, W. Klassen 1995 Philips McDougal, 2003, CropLife 2011
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The costs of discovering
new insecticides has gone up

Success rate
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Data from GT Brooks 1974, RL Metcalf 1980, W. Klassen 1995 Philips McDougal, 2003, CropLife 2011
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I R AG Insecticide Development costs
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Vector Control : Small Market size,
similar development costs

Estimated market size (Billion USD) at distributor level of chemical crop /no crop protection
products (Source: Phillips McDougall May 2013, et al)



Vector Control : Small Market size,
similar development costs

‘Non Crop

Estimated market size (Billion USD) at distributor level of chemical crop /no crop protection
products (Source: Phillips McDougall May 2013, et al)



Vector Control : Small Market size,
similar development costs

‘Non Crop

Vector Control
insecticides are

typically repurposed ag
products

Estimated market size (Billion USD) at distributor level of chemical crop /no crop protection
products (Source: Phillips McDougall May 2013, et al)



Fewer Basic Manufacturers involved

in Crop Protection Pesticide

Ciba

Sandoz

Merck

ICI

'ISK Biosciences

Bayer
Rhone-Poulenc

Hoechst
Schering

Monsanto
DuPont

Shell
Cyanamid
BASF

Dow
Rohm & Haas

Industry consolidation...
(5 top companies represent 73% of the Ag market vs. 28% of the pharma market)

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

“a
B .
Even fewer companies - .
i) Bayer
in Vector Control!
2016 update: QUPOND
Dow/Dupont merger
Bayer Monsanto acquisition 1 -BASF
ChemChina Syngenta acquisition T
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29 different MOA
Insecticides available
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IRAC

There are limited options in the Vector Control

nsecticic
nsecticic

De CONSIC
We need

e toolbox

es should not be the only intervention to
ered

to ensure we maintain susceptibility

through Integrated Vector Management best

practices

Need to maintain susceptibility wherever possible
and before resistance develops (proactive not

reactive)
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Flow-Chart 1: How do | prevent or delay the onset of insecticide resistance?

Resistance
Management
Best Practice

Small

. High level increase in
no change in of survivors survivors, no field
susceptibility in tests control
failures




Other
classesof
insecticides
alsoresisted. May indicate
existing resistance or
cross-resistance

Existing
insecticide classis
resisted but all other
classes

effective.

All classes resisted.

Please note that this is a simple guide and with some products such as LN's here is currently no alternative
insecticide, however nets may still give protection through physical means and repellency.



Flow-Chart 2:

Product failure The product does not seem to work = VWhy do you suspect this?
Det inina the ¢ Complaints from population? Disease rates increasing?
etermining theé Lause Large numbers of vectors still around after intervention ?

Resistance
indicated?

YES

Further tests using bio-
chemical or molecular
methodologies, where
labs. are available to do
this, can provide detailed
information on resistance

Resistance
indicated?




Space sprays:

+ Has machine been calibrated
correctly e.g. flow rale, droplet size?

+ Are applications made at the correct
volume & dose rate per unit area?
(Note: for ULV outdoor spraying
the flow rate & vehicle speed must
be correctto achieve dose/ha)

* Was application made at the right
time of day for insect activity?

» Correct frequency of spraying?

- Meteorological conditions:
- Is the wind spead <15kph?
- Are the inversion characteristics

correct if spraying outdoors?

- Is it dry during application?

- Was the area surveyed properly
and area calculated 1o ensure

correct dose rates?

Indoor Residual Spray

Equipment:

+ Has equipment been calibrated/
checked for the comrect flow rate?

+ Has the correct pressure been
maintained in cylinder throughout
spraying?

Insecticide:

« Was the correct dose used?

« Was it thoroughly mixed before
spraying?

Training:

- Are all staff correctly trained?

Coverage:

+ Were all houses sprayed or only
partial coverage achieved?

+ Has the population been
instructed in what to do following
IRS application; has the deposit

been painted over/cleaned off etc.

Larvicides

Equipment:

+ If using liquids, are the
sprayers calibrated, flow
rates determined relative
to the area and volume of
water to be treated?

* If using granules, has the
weight per unit area been
calculated correctly?

Application:

+ Was the water depth
considered when calcu-
lating application rate?

+ Is the frequency of
application correct?

+ Delayed larval mortality
may occur using an IGR
- check pupal emergence
rate.

Bednets~LN's

« Are nets being used?

+ Has population been
educated how to use
the nets and care for
them “correctly™?

*Is coverage complate?

« Are nets being washed
as recommended?

* Do nets need replacing
due 1o age or
excessive damage
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Thank Youl!

& For Further Details:
G e B www.irac-online.org

and Management
of Insecticide Resistance IR K
in Vectors of Public Health ~ ) & 7
Importance ol ¢ X
\_—/ n | —
ce common 1 same
IRAC e ===
" ¢ =
P . X
X

Copies available from IRAC via the website .

ERAN
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