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Antimalarial drug resistance surveillance

Surveillance should be easy to implement
and
Highly sensitive to detect emerging event(s)

1. In vitro

2. Therapeutic efficacy surveillance (TES)
- “the gold standard”

3. Molecular surveillance



In vitro surveillance

= Require sophisticated equipment and skills personal

= Highly specific but expensive

= Reproducibility challenging

m 3.4 active laboratories on the African continent Jacques Le Bras

" Needed to validate molecular markers



Therapeutic efficacy surveillance (TES)
“the gold standard”

Data source: Mal aria Threats Map https://apps.who.int/malaria/maps{threats/ WO |d Health
Production: Global Malaria Programme World Health Organization 0 gan i2ation
26. rights reserved.

= Clinical trial
- Expensive

e — - Skill personal
= Day 28 follow up

wgsng TR - Appropriate for partner drugs with short 72
T life, not for the others

» Challenging to differentiate recrudescence
to reinfection in high transmission areas

= Day 3 threshold poorly sensitive in high
transmission setting

- Especially in Africa

Correlation between Kelch13 mutations and
clinical phenotype Study Group - update




Therapeutic efficacy surveillance (TES)
“the gold standard”

= Rarely have PK measures to
swridkean — CONFirmM appropriate drug
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resistance but challenged by
= Cost

s = Speed of analysis and
L i R dissemination

Determined by the most recent data in a site

| = Quality

® 10% - 20%
® 5%-10%
<5%

¢ oearetntan - to trigger policy changes
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Molecular surveillance

= Relatively expensive equipment
- Cost and maintenance

= Require skill personal
= Scalable

= Highly sensitive and specific for know markers of resistance
- Lacking a marker(s) of resistance for lumefantrine and amodiaquine
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IDDO Molecular Surveyors:

Bringing cumulative evidence together
https://surveyor.iddo.org/map/k13
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Challenges
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Latitude
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Dataset: IDDO Surveyor

Prevalence of Kelch 13 markers

40°N - .
Detected mutations by year - IDDO Surveyor
Tested
© 500 500+
) 1000
oN - 1500
20°N O 400 - - 20000
) 2000 = Marker
2 =
S S - R622I
Absence © 300 = -e C469Y
@ T e AB75V
L ' 15 = -e= R561H
S 200+ £ 10000 3 - P441L
Prevalence = » —e CA69F
05 P574L
0.4 100 -e - M476I
- 0.3 - - R539T
o 02 —- P553L
0.1 04 = =@ = 0= =0 = 0= =@ -0

2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025
Year
20°W 0° 20°E 40°E
Longitude



MARCSE-Africa:
Data shared early powers decisions

WWARN ‘ IDD&é

Unpublished data shared with
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PLOS Digital Health
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Supported by the
European Union
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Dataset: IDDO Surveyor + MARCSE-Africa

Detected mutations by year - IDDO Surveyor
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Utility of Surveyor Dataset

- Policy-makers can use treatment efficacy and molecular surveillance data
to respond to drug resistance, but

- Dataset is subject to sampling bias in space and time
- Dissemination of the information (academic metrics vs public health needs)

- How can we best use the data we have to support decision-making?
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Spatiotemporal models

= \We use spatiotemporal Gaussian Process models to:
» Estimate variance in observed marker prevalences
» Predict marker prevalence where we have no data

= The models can ...
= Estimate spatial + temporal covariance between observations
* Make forecasts based on current trends

" The models can not ...

» Predict the emergence of mutations if there is no data to suggest
mutations have emerged

= Tell us anything about the mechanisms causing mutations, e.g. selective
pressures



Kelch 13 in Africa

Kelch 13 prevalence - 2010
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Estimating the changing prevalence of
molecular markers of artemisinin partial
resistance in Plasmodium falciparum malaria
in Sub-Saharan Africa

Lucinda E. Harrison, "= Nick Golding, = Tianxiao Hao,
Imke Botha, ") Stephanie van Wyk, "2 Donnie Mategula,
Prabin Dahal, ©2' Jaishree Raman, Daniel |. Weiss,

Karen |. Barnes, ‘= Philippe ). Guérin, ' Jennifer A. Flegg

doi: https://doi.org/10.64898/2026.03.03.26347488

https://bit.ly/4ArKxuSN
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Drug pressure: A key unknown

Assumption: drug pressure gives rise to drug resistance

Drug resistant parasites
(local/imported)

l

/—» Drug resistance x
Treatment failures

Drug pressure
Clinical episodes Malaria transmission
P
Susceptible population
Adapted from Bjorkmann,

Int. J. Parasitol., 2002
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Drug pressure: A key unknown

Assumption: drug pressure gives rise to drug resistance

Drug resistant parasites

(local/imported) Measurable / data available

Drug resistance

Treatment failures

Drug pressure

Clinical episodes

Susceptible population

Malaria transmission

Adapted from Bjorkmann,
Int. J. Parasitol., 2002
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Drug pressure: A key unknown

Assumption: drug pressure gives rise to drug resistance

Drug resistant parasites

|oca|/|mported) Measurable /

data available

Drug reS|stance

Private sales
Treatment failures

Drug pressure
Drug quality

Adherence \ (/
? @Cal eplsﬁ @ria transmiss.i)
|

Susceptible population
Adapted from Bjorkmann,

Int. J. Parasitol., 2002



Drug pressure: A key unknown

Chemoprevention: 1.3 billion treatments administered across 900 districts

Data sources: MMV + WHO +
‘Malaria consortium + NMCPs
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Weak surveillance gives resistant parasites the edge ™ ""WARN | IDD@

= Geographical gaps for in-vivo or molecular surveillance
= Need high quality TES, not simply ticking the box

= Open science principles to be enforced

* Dissemination in a timely manner
->MARC-SE model
- Other incentives... in time of data sovereignty debate

=" Funding surveillance to maximise investments

“Absence of evidence is not evidence of absence”

Carl Sagan



WWARN | IDD!

INFECTIOUS DISEASES DATA OBSERVATORY

Thank you
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