South-South cooperation in science and technology to
address climate change training courses

Mass Administration
(MAD) With Artemisinin-Piperaquine
Combination and Malaria Elimination

Wang Qi
(On behalf of the malaria elimination team)

Guangzhou University of Chinese Medicine

Nov.2012




OUTLINE

Background

WV
Artequick®

Fast Eliminating Malaria by Sources |
Erodicati'or(FEMSE)

Experiences

Next work




@ LA LY
Guangzhou University of Chinese Medicine

1. BACKGROUND

Malaria is a kind of serious infective diseases
» Malaria is caused by a parasite called Plasmodium,

which is transmitted by the bites of infected

mosquitoes. In the human body, the parasites
multiply in the liver, and Theﬁ mTec’r r'ed blood cells.
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1. BACKGROUND

Malaria causes significant
Economic losses in high-
burden countries

> There were an estimated
655,000 malaria deaths in 2010,
of which 91% were in Africa.
Approximately 86% of malaria
deaths globally were of children
under 5 years old.

> Malaria can decrease the gross
domestic product of some high-

)
o.




1. BACKGROUND

why global malaria is hard to eliminate?

> Serious spread of resistant
Plasmodium falciparum

> The patients can not receive
treatment of the ACTs in time

> Malaria elimination strategies
- Mainly killing the mosquitoes

- National anti-malarial systems
were imperfect

- The capacity of eliminating

malaria wasn't enough, such as
drug delivery system and
education of locals.
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» Handbook of Precriptions for (@)aaresns

Emergency Treatments by Ge Hong
(283-343).

> "Take one bunch of ginghao, Soak in two
sheng(~0.4 L) of water, wring it out to
obtain the juice and ingest it in its
entirety”
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2. Artequick®——High efficacy
toxicity of Artequick

> 1959 cases have been B B3 T

intensively observed at 13 |
clinical trial study sites in 6 e |
countries. [ ,

KWL R UE S

> The 28-day cure rate in | &
treatment with 1809 cases of S e @D |
uncomplicated Plasmodium = 1. i

falciparum malaria was
98.1%;that of 150 cases of
vivax malaria was 97.8%.

> The mean fever clearing time

———was 2824 hours.

» The mean parasite clearing
time was 48x=24hours.
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3. FEMSE(FasT Eliminating Malaria by
Sources Eradication)

Mass administration of antimalarial drug-ATQ- was conducted in
the highly malaria endemic area, by the way of combining malarial
prevention with elimination, completely removing Plasmodium
falciparum in the human body, and then the mosquito can not be
infected ,thereby blocking the spread of malaria.

FEMSE was proposed by Professor Li guoqiao, it was an effective
approach using ACT for malaria elimination in malaria-endemic
countries .

The method made a good effect in Cambodia and Comoros, won the
recognition of these countries and received the widespread concern
from international community.
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The Achlevemen‘l' Gained from the FEMSE
in Cambodia (2004-2006)

»Mass administration of ATQ was conducted among 30,000
inhabitants from 27 natural villages, in the highly malaria
endemic area of Kampong Speu Province in Cambodia. Three
months after the mass administration, the parasites carriage
rate declined from 52.3% to 5.2%,and there was no death

cases of malar'la
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in Comoros (2007)

» FEMSE program was conducted in about 40,000
inhatbitants in the Moheli island of Comoros. Three months
after the administration, the parasites carriage rate
declined 98.6%, and there was no death cases of malaria.
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The photos about Mass admmls’ ation
scene in Comoros




The Achievement Gained from the
in Comoros (2007)

> Since the implementation of this program, Moheli
island save 20 or more children’s life every year , also

there was a decrease of 6000 people suffering from
malaria.

> This program promoted the friendship between the
two countries, and president of Comoros and other
officials visited China twice, to recommend the
achievement of the FEMSE to the other African
Heads of State.




The AEhievemenT Gained from the
in Comoros (2007)

» This program also strengthened communication and exchanges
with the WHO and other international organizations, WHO
supported 20,000 nets for FEMSE, and WHO Director-General
Margaret Chan, Assistant Director-General have coordinated
the program.

> Reuters, Spanish news agency, Australia SBS, the BBC, Youtube

website and other Asian/ African countries media have
reported this program.
‘ o _ 2>
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The para5|te carriage rate after twice mass admlnlstratlon
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Parasite positive cases (%)
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Comparlng the positive parasite rate of patients
of two islands in fixed-point hospital
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The survelllance result of infection positive rate of mosquitoes
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Plasmodium falciparum genome-wide scans for positive
selection, recombination hot spots and resistance to

antimalarial drugs

Janbing Mu', Rachel A Myers™*, Hongying Jtang', Shengfa Liu'*, Stacy Ricklefs®, Michael Walsberg?,

Kesinee Chottvanich”, Polrat Wilatratana®, Srivicha Krudsood®, Nicholas | Whits%, Rachanze Udomsangpetch'?,
Liwang Coi'!, May Ho', Fenprhen Ou"',l—]:uho]J”, fanping Song'’, Guogiao 1'%, Xinhua Wang'®, Snon Setla'®,
Sreng Sokunthea's, Duong Socheat', Dantel E Stardevant®, Stephen F Porcella®, Rick M Fatrhurst!,

Thomas E Wellems!, Philip Awadalla® & Xin-zhuan Su'

Anfimalarial dregs impose shrong selective pressure on
Plasm odf um falcipansm parasiles and leave signabures of
selechion in lhe parsile genome'; screening for genes under
seleclion may sugges! polential drug or immune largets?.
Genome-wide associalion studies (IGWAS) of parasile frails
lhave been hampered by the lack of highfhroughpul genotyping
methods, inadequale knowledge of parasite populafion hisiory
and lime-consuming adaplations of parasibes lo i vitro cullure.
Here we report the first Plasmodiom GWAS, which mcluded
189 culture-adapled ! @lciparum parasites genobyped wsinga
wcushom-built Affymeltric molecular inversion probe 3K malaria
panel armay with a coverage of ~1 SNP per 7 kb. Populabion
strschere, variafion in recombinalion rale and loci under
recenl posifive selection were dedecled. Parasile hali-maximum
inhibilory comcenirafions for seven anfimakrial drugs were
wobfained and wsed in GWAS lo idenlify genes associabed with
drug responses. This shady provides valuable fools and insight
into the B @lcipanmm genome.

Dvug, resistance in B faiciparum parashies has evolved and speead rapidly,
leading to the loss of chloroguine (C0)) and suladoxine-pyrimethamine
{5P) a5 first-line braatenents in most endimic areas. P faloparom reslst-
ancein all antimalarial drug dasses has been reporied, Induding recently
in the artemisinin (ART) derhvattves* 7. Mutations in MAL7FL 27 (also
kmcwn as pr, the gene encoding the P faiciparum CO) resisiance Erans-
porter} amd i the genes encoding. P falciparum dhydméolate reduciase
{pffyfr} and P fakciparum dihydméolaie redoctase (pahps) have been

shown toconfer resistamce to () and SF, respecthvely. Additionally, copy
mamber and'or palnt mutations at gl (wiich encodes a homolog
of braman P-ghycoprotein) on chromesome 5 have been asodated with
parasiie response i meBoquine (M), quinine (M), ART and other
antimmalarial drugs, athoagh other unknown gemes may also have roles In
the responss®. B falriparum resistance in anftmalarial drogs emerged affer
widespread deployment of these drags (within the past 60 years). This
may not have been enough time for recombination to complately beeak:
down |[inkages betwesn causal alleles and nearky genetic markens [ndeed,
by scanming for regions of high lnkage dissquilibriam (LD, the chroma-
some segment camying the plor loaes was comectly identified using
342 genome-wide microssielifie markers and 52 parasite lsolaies-collected
fromn diffierent parts of the world'. Here we report the first genome-wide
P fakiparum maps of population recombination events, sigeatures of
recent prstitive selaction amd GWAS of rrultiple d g -resistant phenotypes
nasing a castom SMP-byping microarmay.

W collected and adapted 129 independent P faldparum lsolates
into in wirro cultare, Including 146 from Asla (specifically, Thatland
and Cambodial, 26 from Africa, 14 from America and 2 from Fapua
New Calnea (% v Table 1). Wed ped 2 custom 3K
micrnarray based on the molecular Isvession probe (MIF) technology
{Affymetrix Inc)? in Interrogate 3,354 SMPs we bdeniiflad previonshy?.
The MIF malaria pamel array provided a stmple and rellable method
0 genotype the 23.Mb P falciperum genome with a coverage
averaging ~1 SNP per 7 kb (Onlime Methods). Among the 3,257
{57.1%:) SNPs called, 2,763 (82.4%) had call rate > 90%, and cnly
7 were different from those in the known P falciparum 307 gemome

1. Plasmodium falciparum
genome-wide scans for
positive selection,
recombination hot spots and
resistance to antimalarial
drugs.

Nature Genetics.

Published online 31 January
2010; doi:10.1038/ng.528
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Rapid and effective malaria control in
Cambodia through mass administration of

artemisinin-piperaquine
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Background

Malaria bus beva eliminaod from some formerly ende-
mic regions of the world, mainly in more temperas
North America,
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2.Rapid and effective
malaria elimination in
Cambodia through mass
administration of
artemisinin-piperaguine.
Malaria Journal. 2010,
9.57
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Randomized trials of artemisinin-piperaquine,
dihydroartemisinin-piperaquine phosphate and
artemether-lumefantrine for the treatment of
multi-drug resistant falciparum malaria in
Cambodia-Thailand border area

Janping Som
i

Lean Sanho
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3. Randomized trials of
artemisinin-piperaguine,
dihydroartemisinin-
piperaquine phosphate and
artemether-lumefantrine for
the treatment of

multi-drug resistant
falciparum malaria in
Cambodia-Thailand border
area
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Dptimising Strategies for Plasmodium falciparum
Malaria Elimination in Cambodia: Primaquine, Mass Drug
Administration and Artemisinin Resistance

Richard J. Maude'*% Duong Socheat®, Chea Mguon®, Preap Saroth®, Prak Dara®, Guogiao Li,
Jianping Seng”, Shunmay Yeung™®, Arjen M. Dondorp™®, Nichelas P, Day"™ Nicholas J. White 2,

Lisa J. White'?
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Abstract

Backgroond Malasa diminstion requiss 2 vansty of spprasches individualy omimized for dffrent tmnemision sefings
A moent feld study in 2narea of low sezsonzl trarsmission in South West Cambodiz demonswrated dramatic reductions in
rmalaria parasite prevalen o following both mass drug administration (MOA) and Righ retment coverage of sympiomatc
patients with astemisinin-piperaquine plus pimaquine. This study employed muliple combined strategies and it was
wndear what confribution sach made to the redudions in malkria.

Method and Fndings: A mahematicd moded ftted to the tal results was wEed to asses the «Fents of hie various
ompanents of these interventions, design apimal eliminafon stmtegies, and explore feir interactions with aremisinin
msisianos, which has recently been dscowred in Westem Cambodie The modelling indicaied $hat most of e iniial
recuction of £, falciparum maaria modted Fom MDA with s temisnin-piperaquine. The subse quent confnued dedine and
mear glimination mesited mainly fFom high cowmge with anemisnin-pperaquine teetment. Both fiese sraiegies were
mam e dive with the 2ddifon of primequine. MDA with aftemisinin combination fespy WCT) inceased the prapartion
af artemisinin resistant imfacions, alfiough much less then trextment o symplamatic cxes with ACT, md fis ince = e was
dawed by adding primequine. Artemisnin redstance mduced the eSectiveness of imervertions wsing ACT when e
prevalence of resstance was wery high. The main resdts were mbust to asumgtions about pimagquine acfon, and

mmunity.

Gandustons The key messges of thess madeling results for policy mekers wems high covemge with ACT treatment an
produce 2 lang-term reducgan in makriz wherss the impacs of MOA is generlly only short-teem; primaquine snhances
the effect of ACT in eliminating malaria and reduces the noease in proportion of aemisinin resdstant infections; paasite
for eliminztion programmes $han numbess of symptomatic cases; combinations
of interventions am mast efedive and sustained ofors are crucial for successful elimination.

J betier surswll

it S Mmat AL, Schst 0, Mguen €, Sancth 1, Dl B, o ol (2012) Optm hing Soratsgion for #inmedum faciparm Malsrts Simineion in Gembndi
Primaguine, Mas Drug Adminh s an and Aremoinin fentence. Lot OMNE P85 o871 64 duel 21371 oumal ganed 37166
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Introduction
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dscoveed ammmsmm reagance @ Weser Camboda [4] S
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4. Optimising Strategies for
Plasmodium falciparum
Malaria Elimination in
Cambodia: Primaquine,
Mass Drug

Administration and
Artemisinin Resistance
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Ome-year Report on the Fast Elimination of Malaria by Source
Eradication { FEMSE ) Project in Moheli Island of Comoros
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Socual Benefits Generated by FEMSE

» WHO officials made a special trip in March 2008, leading the
delegation of the Ministry of Health for 5 countries of the
Southern African Development Community (SADC). They
visited FEMSE work team, and wanted to take advantage of
the anti-malarial new technologies and new drugs for their
countries .

> Comoros President, Vice President and Minister of Health
also visited our Fengshun base to promote the implementation
of FEMSE m Comor'os
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Socml Beneflfs Generated by FEMSE

> Artemisinin project has been listed as the key
projects of Traditional Chinese Medicine
powerful province and the National Science
and Technology International cooperation
project .

» In 2007, Guangzhou University of Chinese
Medicine has also become a base of 38
foreign cooperation in the Ministry of Science
and Technology .
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The task of constructing Comoros
anti-malaria center

> We completed the task of assistance on Comoros anti-malaria
center, provided anti-malaria drug Artequick and medical
equipments to the Ministry of Health of the Comoros.

» Our malaria prevention experts went to the Comoros, launched a
60-day work on assistance of construction anti-malaria center
and training of malaria knowledge.
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" 4. EXPERIENCE

I. Combining anti-malaria center construction with
the FEMSE program, can make the work done
well.

@ Our country assisted 200,000 doses of the
Artequick, 30 sets of microscope, and other
medical supplies to anti-malaria center, trained
anti-malarial staff of more than 250 people,
established three anti-malarial system. All of the
above guaranteed the implementation of the
FEMSE program goes well.
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4. EXPERTENCE

IT.Mass administration and eradication of
infective sources was a effective way to
eliminate malaria.

@ According to the malaria epidemiological characteristics, we choose
a relatively enclosed, and with few interference factors as the
experimental unit.

@ Moheli island had a population of 36,000 in November 2007,
through the active intervention of twice mass administration,
[taking Artequick (artemisinin - piperaquine) + primaquine
(primaquine 9mg)], the parasite carriage rate declined from 23% to
0.33%,and there was no dead case of malaria more. It's the fast
malariaeliminationin-Mohel,i.
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4. EXPERIENCE

ITI.Eliminating malaria was based on
effective anti-malarial systems.

@ Before the implementation of the program, there was no anti-
malarial system in Moheli.

-

@ After the implementation of the program, our team, together with
the Comoros anti-malaria center set up the Comoros - China Joint
Anti-malarial Center, and then set up the Moheli Island Anti-
malarial Aub-center, which was responsible for the guidance and
assistance of the program.

@ After the foundation of Moheli sub-centers, they were responsible
for the work of organization and management of malaria elimination,
including the formation of anti-malarial feam ,training.of volunteers,
and the establishment of a monthly reporting system for the local
malaria situation.
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4. EXPERTENCE

IV.Strengthening the training of local anti-
malarial team guaranteed project
implementation.

@ We took advantage of the local technical strength to set up anti-
malaria center. After personnel selection, tfraining, finally a
microscopic examination team with 14 locals was established.

@ Comoros - China Joint Anti-malarial Center, organized the
discussion about technical details of FEMSE among all of the senior
technical staff in local. Which made them fully understand the
implementation measures and significance of this program, fo obtain
their support.




4. EXPERIENCE

V. Obtaining the support of the local
government and strengthening publicities
to the public, was important to malaria
prevention and treatment.

VI.Strengthening international cooperation
and scientific research work can promote

and consolidate the project.




5. NEXT WORK

» October 16, 2012, the launching ceremony of the FEMSE
expanding project has been held in the Anjouan island .
Comoros .

> Next we will plan to execute the FEMSE program in the
other two islands of Comoros-&rande Comore and
Anjouan.
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