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~ learning from histor

e 1955: proposal for the eradication of
malaria
— house spraying with residual insecticides
— antimalarial drug treatment
— Survelllance

e 1969: Official announcement of the failure
of the campaign
— Global eradication nnll aba ndoned

o Antimalarials resistance
e Insecticides resistance
e Funding...
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> Historical data on resistance

\VWWARN

Quinine 1632 1910 278
Chloroquine 1945 1957 12
Proguanil 1948 1949 1
Sulfadoxine- 1967 1967 <1
pyrimethamine

Mefloquine 1977 1982 5
Atovaguone 1996 1996 <1
Artemisinin deriv. 1971 2006 35?

Adapted Wongsrichanalai et al. Lancet Infectious Diseases 2002
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~= \Why IS resistance so crucial?

* Drugs
— Most drugs currently in development are
artemisinin derivatives

— If we get a new family drug

* Quite a long time before we get an affordable and
largely available alternative

e Vaccines
— Still under development...






= Resistance data status
 Absence of data

— Geographical gap — old information
 Absence of standardisation

— Data collection, analyze

* Good quality but delay accessing data
— Publication years after data collection
— Unpublished data

* >30% endemic countries conduct

recommended efficacy monitoring (WHO)



.
=z
L
-

~= Qverall goal of the WWARN project

» Collaborative project with WHO

e Support the collection antimalarial resistance
data that are:

 high quality, up to date, Comprehensive
e comparable between countries and regions

* Five linked modules
— Clinical efficacy
— Pharmacology
— In vitro susceptibility of isolates
— Molecular markers
— Drug quality



@
Clinical efficacy m‘

e Analyzes anonymous individual patient data to
overcome differences In study design and
analytical methods

 Why did a properly treated patient fall to
recover? Question:
— Origin of drug
— Dosage
— Patient reinfection

— WHO treatment
guidelines followed
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Pharmacolo

\VWWARN

* Pharmacology distinguishes insufficient drug
treatment from parasite resistance

* Was the drug dosage sufficient to treat disease?

— What was the drug
concentration in the
patient?

— Was the dosage
adequate for recovery?

Consensus meeting 2010 - WHO/WWARN
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\WWARN
« Growing parasite outside the body eliminates

confounding factors

 |n vitro analyses:

— Determine Iif patient isolate
IS resistant to treatment drug
or other antimalarials

— Enable comparison with
reference clones

— Protocols for positive & negative controls,
standard reference clones, reference drugs &

metabolites

In vitro analysis
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~= Molecular markers Y

* Provide relatively rapid, simple and inexpensive
way to monitor parasites for drug sensitivity

e Surrogates for more complex methods

« Database provides powerful, rapid mechanism
to aid In validation of molecular markers for
artemisinin resistance

— Artemisinin Resistance Marker (ARM)
platform

— Standardization of specimen sampling

Consensus meeting 2011 - WHO/WWARN



% Regional efforts

* Asia Regional Centre
— Collaboration with Mahidol University

o Several Initiatives:
— GMS Molecular Surveillance Network
— QA/QC pharmacology and in vitro scheme
— Capacity building activities
 Clinical, PK, Molecular
e Centres Iin East and West Africa



GMS Molecular Survelllance
AN Networlemmm  m——




L iInking between modules

Drug Quality

Clinical
drug
efficacy

Pharmacological
assessment

Molecular
resistance
markers

Phenotypic
assessment
of drug
sensitivity



S Antimalarial Qualit @

e WHO definitions:

e Counterfeit “a pharmaceutical product that is
deliberately and fraudulently mislabeled with
respect to identity and/or source”

e Substandard “a pharmaceutical product with
genuine packaging with incorrect quantity of
Ingredient (not deliberate)”



€ Recent Reports of Poor Quality Antimalarials
\VWWARN

Fakes Substandard
» Chloroquine *Chloroquine
 Quinine *Quinine

*Tetracycline/Doxycycline
*Sulphadoxine-pyrimethamine
*Primaquine

*Artesunate

eIntramuscular & oral artemether

« Tetracycline/Doxycycline

e Sulphadoxine-pyrimethamine
e Sulphalene-pyrimethamine

* Mefloquine

e Halofantrine

* Primaquine

* Artesunate

e |ntramuscular and oral
artemether Not faked ?

e Dihydroartemisinin Atovaquone-proguanil and

* Dihydroartemisinin-piperaquine |iv/im artesunate
* Artemether-lumefantrine




o Drug pressure engender artemisinin resistance

« Fake artesunate from Thai/Burma border contain
3-10 mg artesunate per tablet (genuine tablet ~
50mg artesunate)

o Artemisinin Iin fake halofantrine in West Africa

* 88 % Laos shop-bought artesunate fake, In
stratified random survey

— 15% of fakes contained artemisinin ... 400km from
Pailin...



What is the role of WWARN?

\VWWARN

e Support standardisation of antimalarial
resistance indicators

— Standard data formats allow analysis of
data from diverse studies

— Quality assurance schemes
e Test utility of proxy markers

* Deliver spatio-temporal evidence on
drug efficacy

— Early WWARNINg System
— Evidence base for policy makers



2 Conclusion

\VWWARN

« Survelllance Is a marginal cost but
critically important

* Deliver spatio-temporal evidence on drug
efficacy

— Early WWARNINng System
— Evidence base for policy makers

 Malaria is a global problem that needs a
global solution
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Visualise results from more
than 100 studies

Use this Interactlve tool to visuallse results
from studles examining different aspects of
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outcomes, pharmacological proflles, in vitro
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reslstance.
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