Housekeeping and translation guidance

Translation Instructions

* Click the “Interpretation” icon in the Zoom toolbar at the bottom of
your screen (globe icon )

* Select your preferred language:
— Off : English

— French

— Portuguese

* [f participants want to speak or react, please do so in the language of
the channel you are on.

— Eg. if you are on the French channel following the meeting, you only
speak French if you want to react
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Presenter Notes
Presentation Notes
Good [morning/afternoon/evening], everyone, and welcome to today’s webinar!
We’re happy to have you with us as we explore Contextualizing Recent Durability Monitoring Results for Dual-AI and PBO-synergist ITNs.
Before we get started, here are a few housekeeping items to ensure a smooth experience for everyone:
Duration: Today’s webinar will last approximately 1.5 hours.
Interpretation:
If you’d like to access interpretation, click on the “Interpretation” icon (the globe) in the Zoom toolbar at the bottom of your screen.
Select your preferred language.
When speaking or reacting, please use the language of the channel you’re currently on to keep communication clear for all participants.
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Housekeeping and translation guidance

Housekeeping Notes

Mute your microphone when not speaking to minimize background noise
Turn off your video to optimize connection quality for all participants
Chat Function: For quick questions or comments, please use the chat

During the Q&A, use the ‘“Raise Hand” feature if you have questions
or comments or use the chat

Recording: This session is being recorded. After the webinar, we’'ll share the
recording link with you, along with any slides or resources that were
discussed.

Technical Support

If you experience issues, message the host directly (Orianne Berraud or Elisa
Riquier) in the chat


Presenter Notes
Presentation Notes
Audio & Video:
For the best experience, please keep your microphone muted unless you're actively speaking.
We also recommend turning off your video to help reduce any bandwidth issues.
If you experience any technical issues, please use the chat feature to reach out to me, Orianne, or my colleague Elisa Riquier.
Chat & Q&A: We encourage you to introduce yourselves in the chat! Throughout the webinar, use the Q&A box to submit any questions, and we’ll address as many as possible during our Q&A session at the end of the presentation.
Recording: This session is being recorded. After the webinar, we’ll share the recording link with you, along with any slides or resources that were discussed.
 
Thank you again for joining us! Let's get started.
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Moderator

* Lilia Gerberg, U.S. President’s Malaria Initiative (PMI)

Presenters

° jackline Martin, Pan-African Malaria Vector Research Consortium;

Tanzania National Institute for Medical Research; and London School of
Hygiene and Tropical Medicine

* Jacky Raharinjatovo, PMI Evolve project

° Ketty Nthovu-SichawIe, Zambia National Malaria Elimination

Program;and Alliance for Malaria Prevention (AMP) Continuous
Distribution Working Group
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Efficacy and durability (insecticidal and physical)
of new insecticide-treated nets against
pyrethroid-resistant malaria vectors in Tanzania —
Dr. Jackline Martin

Emerging trends in PMI Evolve durability
monitoring data — Jacky Raharinjatovo

. The role of continuous distribution in achieving

and sustaining ITN coverage — Ketty Ndhlovu

Moderated discussion with questions
from attendees — Lilia Gerberg
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Eff'cacy and durablllty (msectmdal and phy5|cal) of
new types of insecticide treated nets against
pyrethrmd reS|stant malaria vectors in Tanzanla

Jackline Martin

Pan-African Malaria Vector Research Consortium;Tanzania National Institute for
Medical Research; and London School of Hygiene and Tropical Medicine
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Durability study nested in cRCT Tanzania

I Tanzania

Description of product / approach

Population Study site: Missungwi, Mwanza region,72 villages, 42,3 14 Households
An.gambiae s.s, An.arabiensis, An.funestus

Pyrethroid resistance Mortality < 60%

Distribution: Jan 2019 Royal Guard, Interceptor G2 and Olyset Plus with standard net as a
Surveys done for 3 years reference
(2022)

RCT design

25 i \ » 4 arms, 2| clusters per arm

|.  Malaria infection prevalence by RDT in children
aged 6 months to 14 years measured at 12, |8, 24,
30 and 36 months

Legend
Waterbodies & \ B N A . o o . .

Districts BN ST 2. Malaria case incidence by RDT in children aged 6
<alotervalies> L months to |0 years (24 months follow up)

District_N ‘ : 70

-Magu

o N 3. EIR and Anopheles density (36 months follow up)
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MATERIALS AND METHODS
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Treatments evaluated

ITN Brand Dose Al/m? of netting fabric Fibre & Denier

Interceptor Alpha-cypermethrin 200mg 100 Polyester

|. Alpha-cypermethrin 100mg

Int tor G2
ISR 2. Chlorfenapyr 200mg 100 Polyester

|.  Alpha-cypermethrin 216mg
Reyel Gl 2. Pyriproxyfen 225mg 120 Polyethylene

|.  Permethrin 800mg

Olyset Plus | 50 Polyethylene

2. PBO 400mg

10
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Study profile

Welamasonga
b1

21 clusters cRCT

10 clusters

durability study

42 k——;‘——‘—ﬁ“_'—_"

Net Cohort 1 MNet Cohort 2
5 clusters 5 cluster cohort | 10 clusters
750 ITN (250HH) + 5 extra Bio-efficacy
I |
i ' ! EHT Bio-efficacy
Net Collection Clusters Survivorship intearity plaufia g
Interceptor [ |
[ G2
nte;ept:;l [ ¥ 40,000 bed nets per arm were distributed in January 2019 to
i — ~39,200 households
Royal Guard [

Experimental Huts

Welamasonga @

e e Kilometers

11
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Assessing attrition and textile durability

Category | Hole size Hole size
of holes description diameter

» Cohort I: 5 clusters per arm

Size | Smaller than a 0.5-2cm
thumb(finger)
» 250 HH were randomly selected
Size 2 Large than a thumb 2—-10cm (SOHH per cIuster)
but smaller than fist
- > A total of 750 ITN 150
total o S per arm
Size 3 Larger than a fistbut 10 —25 cm P
smaller than a head ITNs per cluster
Size 4 Larger than a head >25 cm
Category pHI value range Total hole
surface area in
cm?
. Good 0-64 <100
Outcomes: hole index
and attrition rate Damage 65— 642 100 — 1,000
Too torn 643+ >1,000

IMEH@E guideline for monitoring the durability of LLIN 2011



Bio-efficacy testing

» 30 dual Al ITN withdrawn

from the community every
6 months

» Testing done at 0, 12,24
and 36 months

»> | piece for chemical
analysis 2 pieces for bio-
efficacy testing

13
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Bio-efficacy testing — susceptible and resistant

strains

» Mosquito: Muleba-Kis (resistant strain (kdr
and MFO)

— Interceptor G2
* Opvernight tunnel test
* 2 replicates of 50 mosquitoes

* one piece per nets (position 2)

— Royal Guard & Olyset plus
* 3 minutes cone
* 4 replicates 5 mosquitoes per pieces
(5 at 0- and 4-pieces other time point)

* If mortality below 80% tunnel test
performed

Qutcomes:

» Mosquito: Susceptible Kisumu strain

— Pyrethroid content in Interceptor
G2, Royal Guard and Olyset Plus
were assessed in:

* 3-minute cone

* 4 replicates per net piece (5 at
0- and 4-pieces other time
point)

* If mortality below 80%, tunnel
test performed

»24 hrs mortality for Olyset Plus and Royal Guard and 72 hrs

mortality for Interceptor G2
»BF inhibition (Tunnel)
»Reduction in fecundity

Internal
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Hut trial - I TNs rotation

» Total of 30 ITNs per treatment were collected
from the field at 12,24 and 36 m post distribution.

» 6 treatments were assessed and rotated every
week over 6 weeks

*  Untreated net (negative control)

*  Interceptor (positive control) field
collected

* Interceptor new with 6 holes

* Interceptor G2 t0, t12,t24 & t36
*  Royal Guard t0,tl2,t24 & t36

*  Olyset Plus t0, t12,t24 & t36

> Hole size were counted for the field collected
nets as for cohort | nets

» For new dual Al ITN 6 holes were made (4 x 4
cm)

» 4 hut trial for each time point net: increase power
with repeated measure and also allow to look at
impact on different species (An.gambiae s.s.,
An.Arabiensis and An.funestus)

15
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|ITNs attrition and functional survival

OlysetPlus I
s RoyalGuard I
"D . . .
m Interceptor G2 | Net t Median functional survival
Interceptor | N et type with 95% ClI
OlysetPlus [ | ®
s RoyalGuard | nterceptor 1.9[1.9 - 2.0]
™ Interceptor G2 I I
rrereeptorss Interceptor® G2
Interceptor G 1.9 [1.9 - 1.9]
OlysetPlus | R Olyset™
yset'™ Plus
s RoyalGuard | Gl
-1
N Interceptor G2 [ B Royal Guard®
Interceptor N 19119 -1.9]
OlysetPlus | I
s  RoyalGuard N I
" Interceptor G2 N I » Higher proportion of Olyset Plus
I i
Interceptor (60%) no longer present in HH after
OlysetPlus I 7 B
! 36M compared to standard net and
s RoyalGuard |
© Interceptor G2 I other nets
Interceptor I I
0% 10% 20% 30% 40% So% 6Go% 7o% Bo% go% 100% » All net has functional survival less
W Thrown away (discarded) m Used forotherpurpose W Used in otherlocation than three years
m Given away B Destroyed accidentally Stolen

17
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Fabric integrity of ITNs

Olyset Plus
= Royal Guard
Interceptor Gz

36

Interceptor

» Proportion of good
and damaged decrease
over time for all the
nets.

Obyset Plus
Royal Guard
Interceptor Gz
Interceptor

30M

Obyset Plus
Royal Guard
Interceptor Gz
Interceptor

24M

» At each time point
Olyset Plus had the
largest proportion of
torn nets compared to
other nets.

OlysetPlus
Royal Guard

1zM

Interceptor Gz
Interceptor

Obyset Plus
Royal Guard
Interceptor Gz
Interceptor

&M

)
ES

10% 20% 0% 0% 5o0% Go% yo% Bo% go%%  100%

B Good(o-64) M Damage(65-6452) M Torn(>642)

18
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Comparison of fx of ITN in different studies

Net functional survival (yr)

o
[ T S

»4
th

0.5

: I & A N X
S R
A -C.ag" C)\ c_@\ (Q'\ Q&O
¢ @ &Y @ @
& Q_o‘\ O <

Comparison studies and years

* Tz My study; Martin et al
2024 (15020108)

* Tz Lukole et al 2022
(e0000453)

» Tz Lorenz et al 2020
(e10032438)

Internal

» Thesis reported
functional survival of
Interceptor G2 to be
1.9 years (Martin et al 2024).

> Similar results with
low functional survival
was reported in Benin
(Ngufor et al 2024)

» Other part of Tanzania
(Lukole 2023)

19



ITNs passing WHO criteria against Kisumu

strain

. 100%
T 90%
T 80% BB _B_ . oo
o 70%
‘;: 60%
= 50%
0 » All nets passed WHO
v 40% . . . .
£ 30% bio-efficacy criteria
£ 20%
o 10% .
® 0% » Majority of net pass-
c

) N = ) N = ) N = ) N =
IS S50g 2502 2502 2508 through BFl
2 50288 028 50288 wOLy
= T o0 LTo0 LT os LT o0
8 G3SE G3LE GILE G3LE
o < 9 =g < 3 e 2
= = = = =

oM 12M 24M 36M

Cone Tunnel
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PBO-Pyr and CFP-Pyr mortality against the

resistant strain

Olyset Plus Interceptor G2
100% 100%
g 9% g0%
¥
@ 8o% _ B0%
%‘ 70% %": 70%
+ (*)]
S 6o% oM - 60% = oM
% 50% [ l { m12M T@ 50% m12M
N o
e 4% J : 24M g 4% H24M
.y H 30M = J0M
) [ H36M R &M
3 S 3
0% | 20% ] ] T
10% . - Lo% J
. (]
v Bl R )
OlysetPlus Interceptor OlysetPlus Interceptor 0%
Interceptor G2 Interceptor
Cone Tunnel
Tunnel

» Higher mortality observed in Olyset Plus when these nets were new unwashed.

» Interceptor G2 were superior to Interceptor up to 24 months

21
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Mortality and sterility for Royal Guard nets

100%
100%
50%
90%

O Z 80%

-Q 80% $
T %
o 70% g 707
5 eos | T oM o 60%

= o]

m12M i
E £0% [ = 40%
< 30% n 230%

¥ y N 30M X
- 20% 0
< J6M 20%
10% L T 10%
. R | Guard | R | Guard | o%

oyal Guar nterceptor oyal Guar nterceptor
Y P Y P o 6 12 24 36
Cone Tunnel
Royal Guard

» Higher mortality was observed for new Royal Guard.

» Sterility effect was more than 80% for new net but diminished to <50% after six
months of use. 22
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EHT results: 24-hours mortality

0 months 12 months 24 months 36 months
p <0.0001
|
80 p <0.0001

|

p <0.0001
F p = 0.048
- [ |
e
L p=0112
g I |
S 4 p<0.0001
=
=]
=
g. p =042
= |
P = =095
£ p=031 [ p
& 0.89
= =0.12 p=4
220 P | |
= p= 0. 9?
o
E I I

Interceptor Interceptor G2 Olyset Plus Royal Guard Intercepior Intarcaptor G2 Olyset Plus Royal Guard Interceptor Interceptor G2 Olyset Plus Royal Guard Interceptor Interceptor G2 Olyset Plus Royal Guard

» Species composition differ yearly and impacted mortality observed

23
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EHT results: 72 hours mortality

0 manths 12 months 24 months 36 months
p = 0.0023
[
p <0.0001
p <0.0001
p=0.024
|
p=0315
= |
w D <0.0001
L]
o
&
2
<
= 40
= p=048
b= 1
2 ' _  p=067 .
£ |———| f
= p 0.52 ’9—042|
=
= p 0.78
£
g | I I I I
Interceptor Interceptor G2 Olyset Plus Royal Guard Interceptor Interceptor G2 Olyset Plus Royal Guard Interceptor interceptor G2 Olyset Plus Royal Guard Interceptor Intercepter G2 Olyset Plus Royal Guard

» There were no variation in resistance using permethrin against An.gambiae s.| but high
resistance intensity was observed in year two against An.funestus

» High resistance intensity was observed in alpha cypermethrin against An.funestus in
24
year two
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Comparison in performance between |TNs

Attrition Functional .

Interceptor 62 9% [59 - 67] 1.9 [1.9 - 2.0]

Interceptor G2 ¢3.3% [59 - 67] 1.9[1.9- 1.9] 21% vs 14% (24 M) 44% (12 M) 36m
Olyset Plus  90.5% [88-93] 0.9 [0.9-1.0] 67%vs 7% (0M) 38% (0 M) 12m
Royal Guard  g19%[79-85] 1.9[1.9-1.9] 46%sterile 6M  43% sterile OM -

» Royal Guard induced significant mortality at up to 30m in cone assays while Olyset
Plus lasted only for one year in cone.

» Interceptor G2 were superior compared to reference net up to 24 M in tunnel test
and lasted for one year in EHT

» Attrition rate high in Royal Guard and Olyset Plus compared to control net with the
tear and wear becoming the leading reason
» Functional survival for all nets were below three years.

25
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Conclusions

Durability:

» Overall attrition and development of holes was in general higher in the dual
a.i./PBO nets compared to standard net with Olyset Plus the worst of all

Bio-efficacy of second a.i. or PBO-Py

» Olyset Plus ITN exhibited higher initial mortality rates, and Royal Guard ITN
demonstrated greater sterility effects compared to Interceptor, though only when
new

» Interceptor G2 ITNs outperformed Interceptor against An. gambiae s.l. and An.
funestus complex for up to 12 months in EHT and two years against An. gambiae s.s
in laboratory assays

» The new dual ITN provided superior efficacy to standard net for maximum of two
years and results to do not necessary align with the RCTs.

» Physical and insecticide durability (for the second ai/PBO) need to be extended.

26
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Emerging Trends in PMI Evolve

Durability Monitoring

PMI Evolve project



Presenter Notes
Presentation Notes
Hello. My name is Jacky Raharinjatovo.
I am a Regional Research Advisor on the PMI Evolve project, supporting the ITN durability monitoring (DM) portfolio.
Today I will be giving a high-level overview of key DM indicator data across several studies, with a focus on bioassay and chemical residue results



Photo description: Data collectors conduct ITN hole assessment during training in Uganda, ahead of the 24-month survey round. Photo credit: Raymond Sudoi.

mailto:jackyr@psi.org

=

|. Provide some contextual information on ITN
durability monitoring (DM) across the PMI
Evolve portfolio

2. Examine bioassay and chemical content
results from recent DM studies for and
piperonyl butoxide (PBO)-synergist and
chlorfenapyr (CFP) ITNs
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Presenter Notes
Presentation Notes
This presentation has two objectives
First, to provide some background and context to Evolve’s DM work and results
Second, to examine multi-country bioassay and chemical results for PBO and chlorfenapyr ITNs


=
PMI| Evolve DM Portfolio

CONTEXTUAL
INFORMATION

30
IPatanabllection trainee conducting interview during pilot testing in Sierra Leone. Photo credit: Raymond Sudoi


Presenter Notes
Presentation Notes
- Let’s start with the contextual information


Ongoing standard and streamlined DM activities

Country

Sierra Leone

Rwanda

Uganda
Cote d’lvoire
Zambia

DRC Tanganyika

ITN Brand

PermaNet 3.0 / Olyset Plus

Olyset / Yahe / PermaNet 3.0
/1G2

PermaNet 3.0 / Royal Guard

PermaNet 3.0 / 1G2

Olyset Plus / Veeralin

SafeNet / Veeralin

20 ‘21
BL 12m
BL 12m

BL 12m 24m B=lEigl

BL

BL

BL

‘ ‘ ‘ ‘ ‘ B Atleast one PBO
22 23|24 |25 ‘26 pileast o
B Atleast one CFP
24m N ITN brand
B Atleast one PBO
and CFP brand
2l 36m

12m 24m FElEg

12m 24m BElEg

12m 24m FElEg

Liberia (SDM) 1G2 Rd1
PermaNet 3.0 / Yahe LN /

Madagascar (SDM) SafeNet Rd1

Malawi (SDM) Olyset Plus / 1G2 / Royal Rd1

Cameroon (SDM)
Nigeria (SDM)
DRC Nord Ubangi (SDM)

Internal

Guard
Duranet Plus / 1G2
1G2
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Presenter Notes
Presentation Notes
We have ongoing data collection in four countries 
In another 8 countries, we’re are still deeply engaged in data analysis, report writing or manuscript drafting (as is the case for Sierra Leone, Rwanda, CDI and Zambia).
On the map, red countries included at least 1 PBO brand, blue countries included at least 1 CFP brand and purple countries included at least one of both.


Contextualizing DM data

Data collector conducting a household interview with a head of
household in Sierra Leone. Photo credit: Raymond Sudoi

Internal

Net survival is context-specific and can vary
between study sites in a country, even for the
same product.

Since 2021, the PBO and dual ai categories make
up >50% of ITNs distributed in SSA and more
data on brands in these categories

Important to consider DM data alongside
epidemiological data from ITN impact
evaluations, RCTs and HMIS

Variability in mosquito strains, resistance profiles
and laboratory conditions (e.g. lab temperature)
making drawing conclusions from different
studies difficult

Various bioefficacy indicators are being used for
new ITNs (e.g. BFI for CFP ITNs)

No consistent correlation between declines in

chemical content and mosquito mortality
32


Presenter Notes
Presentation Notes
Before examining the data, we must first add context
First, we expect ITNs to degrade, both physically and chemically, over time. We know that net survival is very context specific.

Of course, DM is just one source of data related to new nets. We should also consider other DM studies, RCTs use to update WHO recommendations, impact evaluations like the ones conducted under VectorLink, and routine HMIS case data

Across countries, laboratories have variabilities in things like mosquito strains used, resistance profiles and lab conditions, which makes drawing broad conclusions difficult.

This presentation focuses on mortality as an indicator of bioeffectiveness. However, indicators such as blood feeding inhibition for CFP nets or oviposition inhibition for PPF nets may be more useful. 
Finally, it is important to frame DM data as field performance data under real-world conditions. This includes ITN exposure to household risk factors like net washing with bleach or drying in the direct sun, which impact bioassay and chemical performance.

While the data we look at shows that generally, mortality decreases as chemical content decreases, there is no consistent correlation.




PBO and CFP Bioassays and Chemical
Results

33
IRegagpllectors conducting an ITN hole assessment in Sierra Leone. Photo credit: Raymond Sudoi


Presenter Notes
Presentation Notes
Let’s now look at the data, starting with bioassays for PBO ITNs.


24-hour mortality and PBO chemical content

reduction for all PBO brands under study

24-hour mortality for PBO ITNs
measured through cone
bioassays

*Pre-distribution
bioassays/chemical testing
completed for streamline DM
studies. Baseline (ITNs in field for
1-6 months) bioassay/chemical
testing completed for standard
DM studies. Rounds combined
for this analysis.

Internal

24-hour mortality (all PBO ITNs)

Pre-distribution

N, number of study

or baseline’ | 2-months 24-months
% (Range) % (Range) % (Range)
N N

sites

36-months
% (Range)
N

Susceptible strains

96.5% (76.1% - 100%) | 93.3% (64.5% - 100%) | 70.9% (47.1% - 100%)
N=12 N=12 N=13

66.2% (4.6% - 98.8%)
N=8

Resistant strains

64.4% (14.6% - 98.8%) | 52.2% (7.5% - 99.7%) | 37.6% (0.0 - 99.9%)
N=13 N=13 N=12

17.6% (0.9% - 48.0%)
N=8

Mean reduction in PBO content against the

manufacturer target dose

Pre-
distribution or | 2-months 24-months 36-months
baseline” % reduction % reduction % reduction
% reduction N N N
N
= (28.6%) % (50),5%) = (66.3%) = ( 73,2%)
All PBO ITNs
N=13 N=12 N=10 N=8
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Presenter Notes
Presentation Notes
The top graph shows 24-hour mortality against susceptible and resistant strains for all PBO ITNs understudy (PermaNet 3.0, Olyset Plus and Veeralin) across all study time points.
Of the eight studies for which we have endline data, 4 are PermaNet 3.0, 2 are Olyset Plus and 2 are Veeralin.
These summary data should be interpreted with caution, as we’re pooling multiple brand and bioassays were conducted across several labs and strains vary in resistance characteristics
As you’ll see, for nearly all timepoints, the range of results varies widely

Looking, in broad strokes, these data reveal some interesting findings.
Generally, we see downward trend in mortality against both susceptible and resistant strains over time.
Mortality starts and ends lower against the resistant strain
Against resistant strains, average endline mortality is 18%

The bottom table shows percent reduction in PBO compared to the manufacturer target dose over time. 
Of note, mean % PBO content was below the manufacturer target dose at pre-distribution (for SDM studies)/Baseline (for standard DM studies), meaning that by a maximum of 6 months post-distribution, on average, nets had already fallen below manufacturer specifications
We see an average reduction in PBO of 73% compared to the manufacturer target dose by endline. Two study sites (1 PN3 and 1 Ver) showed reductions of roughly 50%, however the rest showed reductions of 70-85%. 





Internal

24-hour mortality (against resistant strains) and PBO

chemical content reduction, by country

24-hour mortality against resistant strains

(proportion)

Burkina Faso (PN3)

° ®12m
5- 24m

CDI (PN3)

12m
.{Q\\\:24m 5

DRC Tang (VER)

Sierra Leone (OP)

®36m ®12m
®36m eB
0 0- ‘BLﬁﬁtﬁﬁﬁlqggm HHEHEHH&??$*36m
1 Rwanda (PNS) Sierra Leone (PN3) Zambia (OP) Zambia (VER)
N eBL 14
®12m
5+ ¢ ®36m *BL 5
\”fm ' oE\
®BL
. @36 24m .Qﬁﬁn .2;26m
T T T T T T 01 | ] ] | ]
0 S ! 0 = ! 0 5 1 0 5 1

Reduction in PBO content compared to manufacturer target dose (proportion)

Veeralin ® : VER
Olyset ® Plus: OP

PermaNet® 3.0: PN3
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Presentation Notes
Here is a look at study site net brand data
The box on the lefthand side shows results for PermaNet 3.0 study sites and the box on the right shows results for study sites with Olyset Plus and Veeralin ITNs.
The x axis shows reduction in PBO content compared to the target dose and the y axis shows reduction in 24-hour mortality
While take together, there is not a clear correlation, what we see is the general decline resistant strain 24-hour mortality as PBO content declines over time



/2-hour mortality and CFP chemical content

reduction for Interceptor® G2 ITNs under study

72-hour morality was
measured through tunnel tests

*Pre-distribution
bioassays/chemical testing
completed for streamline DM
studies. Baseline (ITNs in field
for 1-6 months)
bioassay/chemical testing
completed for standard DM

72-hour mortality (CFP ITNs)

Pre-distribution

or baseline’ | 2-months 24-months 36-months
% (Range) % (Range) % (Range) % (Range)
N, number of N N N

study sites

Susceptible strains

85.3% (43.3% - 99.1%)
N=4

97.6% (93.3% - 100%)
N=4

92.5% (80.0% - 100%)
N=4

83.3% (56.5% - 100.0%)
N=3

Resistant strains

78.5% (58.6% - 96.1%)
N=8

64.1% (36.8% - 93.4%)
N=6

59.6% (30.3% - 81.2%)
N=7

57.8% (50.5% - 66.0%)
N=3

dies. Round bined f . . .
o ;Salysci): s combineeer Mean reduction in CFP content against the manufacturer
Mean CFP target dose for target dose
Interceptor® G2 ITNs is 4.8
g/kg for 100D ITNs Pre-distribution
baseline” | 2-months 24-months 36-months
or baseline
% reduction f % reduction from |% reduction from |% reduction from
reduction from
: g ; target dose (g/kg) |target dose (g/kg) target dose (g/kg)
target dose
g (g/kg) N N N
N
16.0% (4.1) 46.9% (2.6) 62.1% (1.8) 65.1% (1.7)
Interceptor® G2
N=8 N=5 N=6 N=3

Internal
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Presenter Notes
Presentation Notes
Now let’s look at CFP ITNs.
We only have data for IG2 ITNs but would love to look at PermaNet dual CFP ITNs in the future. 
Of note, we only have three study sites available for endline data
One of those sites, in CDI, is producing artificially high results, since ITN use in that study site was so low (and therefore physical and chem durability remained high). There is a paper forthcoming describing these results in detail
Still, we see approximately 58% mortality against resistant strains by endline
In the bottom table, we note chlorfenapyr declines of about 65% compared to the target dose by endline
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Presenter Notes
Presentation Notes
Here are our data broken out by study site/country
Generally declining resistant strain 72-hour mortality as CFP content declines over time
As mentioned, performance in CDI is much more stable, but we think this has to do with low usage of the ITNs throughout the study rather than the ITN’s performance itself. 



Estimated median survival of ITNs from select
completed PMI Evolve DM studies

Estimated median survival (years)

Burkina Faso ATELE] Sierra Leone Uganda Uganda

S a ,
PermaNet® 3.0 gaaargior%) {Kickukiio) (Bo) (Apac) (Mubende)

Estimated median survival (years)

Interceptor® Burkina Faso (Banfora) Rwanda (Karongi) Cote d’lvoire®(Aboisso)

G2

Estimated median survival (years)

" - Zambia (Serenje) DRC (Tanganyika)
eeralin

Estimated median survival (years)

Zambia (Nyimba Sierra Leone (Moyamba
Olyset® Plus (Y ) (Moy )

*Interim data, study not yet finalized
9 Cote d'Ivoire estimated median life high because ITN use was so low in our study clusters. At baseline, 75% of cohort 1G2

ITNs in Aboisso were not hanging over a sleeping area.This reduced to 63%, 45% and 41% by the 12-,24-,and 36-month 38
Internalrounds, respectively


Presenter Notes
Presentation Notes
Although the focus of this presentation was primarily bioassay and chemical results, we wanted to quickly display estimated median survival results from some of our completed studies.
Again, it is important to note that there are few observations and  field performance is very context-specific, so interpret these results with caution.
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Emerging evidence from Tanzania, Benin, and

Uganda

“The results showed a better bio-efficacy for the 36-month-old Interceptor G2 nets compared to the Olyset Plus nets.

However, given the reduced fabric strength for both LLINs evaluated, manufacturers should focus on improving physical

integrity.”

. Azizi S,, et al. Evaluation of Durability as a Function of Fabric Strength and Residual Bio-Efficacy for the Olyset Plus and
Interceptor G2 LLINs after 3 Years of Field Use in Tanzania. Trop Med Infect Dis. 2023 Jul 25;8(8):379.

“The median ITN survival time for Interceptor® G2 (2.1 years) and Royal Guard® (1.6 years) in Benin is substantially
lower than the 3 years...The insecticidal activity of the non-pyrethroid insecticides in both dual Al ITNs was short-lived
compared to alpha-cypermethrin.”

. Corine Ngufor et al.,“The Physical and Insecticidal Durability of Two Dual Active Ingredient Nets (Interceptor® G2 and
Royal Guard®) in Benin, VWest Africa; Results for a Durability Study Embedded in a Cluster Randomised Controlled Trial,’
August 9, 2024, https://doi.org/10.21203/rs.3.rs-4782261/v1.

“The pyrethroid content of all products remained relatively stable across timepoints but PBO content declined by 55%
(p<0.001) and 58% (p<0.001) for Olyset Plus and PermaNet 3.0 respectively. Both PBO LLINs were highly effective
against pyrethroid-resistant mosquitoes when new, knocking down all mosquitoes. However, bioefficacy declined over time
with Olyset Plus knocking down 45.72% (95% Cl: 22.84-68.62, p=0.02 1) and Permanet 3.0 knocking down 78.57%
(95% Cl: 63.57-93.58,p<0.001) after 25 months.”

. Frank Mechan et al.,“LLIN Evaluation in Uganda Project (LLINEUP) — The Durability of Long-Lasting Insecticidal Nets
Treated with and without Piperonyl Butoxide (PBO) in Uganda,” February 19,2022,
https://doi.org/10.1101/2022.02.17.480046.
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Presenter Notes
Presentation Notes
We also wanted to quickly flash some results from other recently published DM studies beyond Dr. Martin’s presentation.
We’ve linked to the papers so won’t go into detail here, but wanted to show that these results appear to also demonstrate the physical durability and insecticidal challenges associated with PBO and CFP ITNs.

https://www.mdpi.com/2414-6366/8/8/379
https://www.mdpi.com/2414-6366/8/8/379
https://www.researchsquare.com/article/rs-4782261/v1
https://www.researchsquare.com/article/rs-4782261/v1
https://www.researchsquare.com/article/rs-4782261/v1
https://www.biorxiv.org/content/10.1101/2022.02.17.480046v1.abstract
https://www.biorxiv.org/content/10.1101/2022.02.17.480046v1.abstract
https://www.biorxiv.org/content/10.1101/2022.02.17.480046v1.abstract

Key Ta keaways )

Field performance of new ITNs

* As was seen with pyrethroid-only ITNs, estimated median survival varies greatly
by study site. Average estimated median survival for completed PMI Evolve-
supported DM study sites with PBO or CFP ITNs is around three-years.

* Chemical content declined more than expected in our completed studies.

* Mortality decreases as chemical content decreases.

Recommendations

*  WHO recommendations are clear around prioritization of new nets where
pyrethroid resistance exists, as they are still more protective than PY-only ITNs.
Additionally, RCTs have not shown negative epi trends commensurate with
decreases in chemical content.

* Revised operational guidance on key post-market metrics (stratified by audience),
would be useful so partners can support countries to systematically collect
relevant data.
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Presenter Notes
Presentation Notes
That was a lot of information, so what are our key takeaways? 
We see that chemical content seems to be declining more than expected, often outside of the manufacturers +/- 25% buffer.
Morality is also decreasing as chemical content decreases, often below WHO effectiveness standards. 
The decline appears more pronounced among PBO ITNs.
However, I would point us back to something I mentioned earlier. Most RCT and impact evaluation data show that CFP and PBO ITNs offer more protection than PY-only nets, at least after 24 months, where most of these studies ended. 
So, WHO recommendations to prioritize new net types over py-only ITNs is still relevant. 
Revised operational guidance on key post-market metrics would be very useful. Standard bioassay and chemical residue end points and cut off would be useful.


https://www.who.int/news/item/14-03-2023-who-publishes-recommendations-on-two-new-types-of-insecticide-treated-nets

Internal

Key Ta keaways (2/2)

Importance of continuous distribution channels

Given latest survival time data, some countries have proposed conducting
mass campaigns every two years.

However, countries should focus on bolstering and scaling up continuous
distribution channels (e.g. through ANC, EPI, schools etc...) to ensure ITN
access between mass campaigns.

Looking forward

Data from on-going DM studies will continue to be collected, processed
and published.

DM shifting to post-market data collection, reprioritizing data collection
methodologies and types of data being collected.WWHO to release post-
market ITN surveillance guidance by the end of 2024.

PMI Evolve will develop a multi-country pooled analysis paper in the
coming year focusing on bioassay and chemical results.
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Presenter Notes
Presentation Notes

To PMI Evolve, these results further underscore the importance of prioritizing a robust continuous distribution system to compliment or replace mass campaigns and ensure coverage between mass campaigns.
This will be discussed further in the next slide but briefly, we do not recommend mass campaigns to be conducted more frequently than every three years.

Moving forward, Evolve will continue to complete on-going studies and publish our findings
We’ll also be engaging with the global community to put into practices forthcoming WHO guidance documentation
Next year, Evolve will also conduct a pooled analysis of bioassay and chemical results data, which is something we’d like to speak more about during the question and answer session a bit later.
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ITN Quantification and Coverage

Internal

Data from PMI Evolve-supported insecticide-treated net (ITN) durability monitoring studies
across multiple countries, as well as other studies, show ITNs do not always last for the
intended three years and that net durability is variable

Most national malaria programs implement campaigns in three-year cycles which is not
necessarily aligned to data for ITN durability and retention

National malaria programs are operating in a resource constrained context where more
frequent campaigns, which are resource intensive, are not a viable option in most cases

National malaria programs need to ensure ITN access between campaigns through less
resource intensive channels and ensure that these channels are optimally functioning

Table 3 Survival in serviceable condition at follow-up intervals

Site

MOZ Inhambane

Baseline (95% CI)

99.7% (98.1-99.9)

12 months (85% Cl)

98.0% (96.0-99.0)

24 months (95% CI)

86.3% (78.9-90.0)

36 months (95% Cl)

57.3% (50.2-64.1)

MOZ Nampula 100% (--) 93.7% (90.6-95.8) 73.2% (62.7-81.7) 325% (23.5-43.1)
MOZ Tete 98.7% (96.3-99.5) 95.8% (90.7-98.1) 74.2% (64.2-82.1) 43.3% (27.2-61.1)
NGA Ebonyi 99.7% (98.0-100) 96.0% (92.5-97.9) 76.3% (67.9-83.1) 54.8% (41.4-87.6)
NGA Oyo 100% (-.-) 92.0% (86.0-95.6) 74.6% (60.2-85.1) n.a.

NGA Zamfara 99.3% (97.9-99.8) 97.7% (95.7-98.8) 91.8% (84.1-95.9) 80.4% (72.7-85.9)
DRC Mongala 98.9% (96.7-99.7) 69.6% (59.5-78.1) 33.2% (23.5-44.4) 17.4% (10.7-26.9)

DRC Ubangi Sud 100% (-.-) 88.7% (84.8-91.7) 56.2% (45.7-66.1) 36.7% (29.4-44.7)
ZNZ Pemba 99.1% (97.8-99.6) 86.1% (78.7-91.2) 67.0% (60.6-72.6) 51.0% (44.5-57.4)
ZNZ Unguja 99.2% (96.7-99.8) 93.9% (89.6-96.4) 75.8% (67.1-82.8) 55.2% (46.2-63.9) 43
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ITN Continuous Distribution

Koenker er ol Makaria Journai (2023} 22300 Malaria Journal
hitpei/doLomy1 01 186/512536-013-M60%-2

How many mosquito nets are needed
to maintain universal coverage: an update

Hannah Koanker”, Josh Yukich? Marcy Erskine?, Robert Opoku®, Eleanare Stemberg® and Albert Kilian®

Koenker H, Yukich J, Erskine M, Opoku R, Sternberg E, Kilian A. How
many mosquito nets are needed to maintain universal coverage: an
update. Malar J. 2023 Jun 30;22(1):200. doi: 10.1186/s12936-023-
04609-z. PMID: 37391703; PMCID: PMC10314435.

The status quo of conducting mass
campaigns every three years using a
population/ 1.8 quantifier is insufficient to
maintain 80% population access to ITNs in
most malaria-endemic countries.

In this modeling study, 3-year mass
campaigns with RCH reached 100% ITN
access post-campaign but fell to 70% in the
3rd year post-campaign.

For countries with at least 2.5 years
median ITN retention times, full-scale
continuous distribution provides better
ITN access while needing 20-23% fewer
ITNs than current mass campaigns.
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ITN CD Quantification: Tanzania

* Model with a Tanzania-specific ITN decay rate used to calculate annual net
crops for four different ITN distribution strategies

* Given an average net lifespan of 2.15 years:
— Mass campaigns every 3 years will not maintain ITN access at target levels of 80%,
even with strong RCH channels

— ITN access can be maintained at 80% or above by quantifying SNP using
“population x 15%” + RCH ITNs

* Requires 14% fewer ITNs than a 3-year campaign strategy while providing more
consistent ITN coverage.
— Meeting the targets of 80% ITN use would require maintaining 90% ITN access,
achievable using a “population times 22%” quantification approach for SNP

Table 1 ITNs required under different distribution scenarios with estimated
ITN access achieved over 2022-2030

From: Annual distributions of insecticide-treated nets to schoolchildren and other key populations to maintain higher ITN access than with mass campaigns:

a modelling study for mainland Tanzania

ITN distribution scenario Quantification MaxITN MinITN Total ITNs required % difference in net need vs Person-years of
access access  2022-2030 mainland 3 year campaigns ITN access
5-year mass campaigns + RCH Campaign =population/1.8 RCH=populationx 90 35 120.5m - 22% 753
7%
3-year mass campaigns + RCH Campaign =population/1.8 RCH=populationx 100 71 154.4 m Ref. 881
7%
3-year mass campaigns + RCH+school = Campaign=population/1.8 RCH=populationx 100 80 1746 m +13% 214
between campaign years 7% School =population x 5%
4a. RCH+school targeting minimum RCH=population x 7% School=population x 94 a0 1755 m 14% 218
90% ITN access 22%
4b. RCH+ school targeting minimum RCH=population x 7% School=population x 90 80 133.2m -14% 863 45
80% access 15%

Internal



New AMP Resource for CD Quantification

The ITN Quantification Site can be

AT Quantifeaton ITN Quantification Site used to:
= About
What is the ITN Quantification Site? L4 Compare ITN dlstrlbutlon
About The ITN qu_amiﬁcat\'_on site presents the number of ITNs required to achieve and maintain targete(| . .
e ITN longevity. The site provides two things: ' strategles I n te rms of ITN access
By Distribution Strategy n illustrative compar of the numbers of [TNs required for different distributio nari .
Accass Over Time ZAb : il‘)//waytl oK up r commedleNpth n quantifiers for school-based a achleved and number Of ITNS

, What the site is not .
DR The ITN quantification site does not provide: r.eqUIr.ed

Cost Benefit

1.A pre: estimate of the numh of ITNs needed under different distributi
Wol Ld B k Results do not consider dff ent subnational ta l '\ngapp h 1 ITN d stril] o .
Quantifiers for CD 2. Guidance on which d [ ibution strategy o [ ] S t I N t t t d
e f T coverge bt T contr i o et I retention time an
J T S r— interventio han els th Natio lM laria Strate g Pl d[ lh lkg ate d ect]

operatio l gdlbt HJI ThITNCl DLD[ n Tooll th b fITN
The main as: i d limitations for the content of this site ented under additional Compare e num er o S

sumptions an e pre:

required for a given ITN access

Five different ITN outputs are available on this site:

* Select the population-based
amp {pmedapestap, Expanding the ownership and use of mosquito nets quantiﬁcation faCtOI‘ fOI" ContinUOUS
P ———— p——— distribution channels, based on

ITN strategy. This gives a simple
rule of thumb quantification of

Net Mapping Project ‘

https://allianceformalariaprevention.com/itn- “population divided b)’ X”, like we

guantification/index.html have fOf' mass campaigns
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https://allianceformalariaprevention.com/itn-quantification/index.html
https://allianceformalariaprevention.com/itn-quantification/index.html

Internal

CD versus Mass Campaign Cost

Continuous distribution (health facilities, school, and community) structures
present an opportunity to achieve and maintain coverage continuously without
the need for (2 to) 3-year mass campaign cycles.

How does CD cost compare with mass campaigns!?

— From a cost study of ITN distribution systems in 3 countries — Ghana, Mali, and
mainland Tanzania involving 4 types of distribution models (Scates et al, 2020), mass
distributions and continuous systems delivered ITNs at overlapping economic costs per
net distributed

— Mass distributions: USD 4.37—4.61

— CD channels: USD 3.56-9.90, with two of the school-based systems and the mass
distributions at the lower end of this range.

From the perspective of international donors, the costs of the continuous
distribution systems were, for the most part, less costly than the mass
distributions (mass distributions: USD 4.34—4.55, Ghana and Tanzania 2017
school-based: USD 3.30-3.69, health facility-based: USD 3.90—4.55, combined
community/health facility USD 4.55)
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AMP’s CD Working Group

* AMP’s Continuous Distribution Working Group (CDWG) brings
together partners, including PMI and the Evolve Project, to support
efforts to expand ITN continuous distribution

* The CDWoG is focusing on:

— Supporting development of guidance on data-driven channel selection
for national malaria programs

— Providing guidance for ITN CD quantification
(https://allianceformalariaprevention.com/itn-quantification/index.html)

— Updating the ITN CD resources available on
https://www.continuousdistribution.org

— Merging the CD and AMP websites into a single platform for all ITN
distribution channels

— Developing resources and case studies highlighting successes, lessons

learned and recommendations from countries piloting or implementing
CD

48
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https://allianceformalariaprevention.com/itn-quantification/index.html
https://www.continuousdistribution.org/
https://allianceformalariaprevention.com/
https://allianceformalariaprevention.com/resources/resource-library/?_sfm_res_focus_area=Continuous%20distribution

Conclusions

* |ITNs from modeling and DM studies do not last for the
intended 3 years

* Implementation of mass ITN campaigns is time-consuming
and expensive

* CD channels can achieve ITN coverage of 80-90% using
population times |5 and 22 percent respectively

* CD costs are comparable to mass campaigns and
sometimes cheaper

National malaria programs, in a resource constrained
environment, will need to use the most effective and
efficient channels for achieving and sustaining ITN
access and use to achieve malaria targets
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