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Artesunate Resistance in Plasma Diumfalciparum Malaria
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Abstract: The World Health Organization has urged to set up art emisin in based combination herapy
(artemisininandeffectiveantimalarialdrug)andgraduallypulloutoralartemisininmono-
therapiesfromthemakingofprescriptionduetotheirhighrecrudescenceratesandtoreducetheriskofdrugresistance.We
presentararecasefromSouthGujaratregion,admittedinNCH,SuratwithArtesunateresistantPlasmodiumFalciparum
malaria.InIndianliteratureandclinicalpractiseararecaseisreportedhere.
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. Introduction

Artemisininresistanceisdefinedasdelayedparasiteclearancefollowingtreatmentwithanartesunatemonother
apy,oraftertreatmentwithanartemisinin-
basedcombinationtherapy(ACT).TheWorldHealthOrganization(WHO)recommendstheuseofartemisininderivative
sonlyincombinationwithefficientpartnerdrugsagainstPlasmodiumfalciparummalariatomakesurehighcureratesandp
ostponementresistance.

Artemisininsproducerapidtherapeuticresponse,reducegametocytecarriage,andarewelltoleratedbypatients|
1]. Thefiveformulationsof ArtimisininCombinationTherapy(ACT)areartemether
+lumefantrine,artesunate+mefloquine,artesunate+amodiaquine,artesunate+sulphadoxine-
pyrimethamine,anddihydroartemisinin+piperaquine[2]. TheACTwasintroducedbytheNationalVVectorBorneDisease
ControlProgramme(NVBDCP)asthefirst-
linetreatmentoffalciparummalaria.Presentlyallformulationsof ACTrecommendedbyWHO,exceptDihydroartemisin
in+piperaquine,areregisteredwiththeDrugControllerGeneralofindiatotreatthepatientaswellastoovercometheresista
ntpropertyofP.falciparum.

I1.Casereport

ThisreportstatedaninvivoartesunateresistantPlasmodiumfalciparumcaseinSurat,Gujarat. Amalepatient,65
yearsofage,wasaresidentofSouthGujarat,Surat,India. Thepatientwassufferingfromfeverwithchillandrigoronalternat
edaysforthepastfourdays.PatientwasadmittedforthesameinNewCivilHospital,Suraton24.10.15.Boththick(Giemsas
tained)andthin(Leishmanstained)filmsofthepatientwereobserved in theperipheralblood smear, in NCH,Pathology
Laboratory.Microscopic observationsuggested thepresence of P. falciparum ringsand trophozoitesin his bloodand
P.falciparumantigenwasalsodetectedwithmalariaparasiteindex4.9.HewasstartedonArtesunateinjection120mgi.v.an
dgivenSulfadoxinepyrimethamineonthefirstdayofhisadmission(24.10.15)followedby120mgi.v.12hourly. Thiswasf
ollowedby120mgi.v.onceadayfornextfourdays.But,evenafter5daysofArtesunatehisbloodperipheralsmearshowedri
ngsandtrophozoitesofplasmodiumfalciparummalariaewithmalariaparasiteindexof4.6.andP.falciparumantigenwasa
Isodetected. Thetreatmentwascontinuedfor7days.On30.10.15hismalariaparasiteindexwas4.5withringsandtrophozoi
tes. Thistimehewastreatedwithsixtabletsofartemether80mgandlumefantrine480mg(LumetherforteDT)from1.11.15
administeredorallyat0,6,24,36,48and60hr.Hebecameafebrilefrom3.11.2015.HisbloodshowedgametocytesofP.falc
ipaum.Hehadnohistoryofmovement to neighboring countriesin recent years. Theseresults demonstratedthatthe
patientwasclinicallyresistanttoartesunate. ltwasatreatmentfailurecase.However,thecombinedtherapy(artemetherand
lumefantrine)waseffectiveinhiscase.

Fig 1:Artesunateresistantrings of Pfalciparum
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Fig 2:Artesunateresistanttrophozoitesof Pfalciparum

1. Discussion

ThepresentnationaldrugpolicyisACT (artemisininandSP)[5].I1n2007,artesunateplussulfadoxine—
pyrimethaminewasselectedasthefirstlinetreatmentinhighriskdistrictsandareaswithidentifiedresistance,withthegoal
ofcoveringmostoftheYatioY *sPfalciparumburden.In2010thistreatmentbecamethefirstlinetreatmentthroughoutindi
a[5].Indiahasthelargestpopulationintheworldatriskofmalaria,with85%livinginmalariouszones[6]. Artemisinind’ase
dPowd’iYatioYtherapy;ACT [ isthefirstlinetreatmentoffalciparummalariarecommendedbytheWorldHealthOrgani
zation[1]. Theartemisininderivativesproviderapidandeffectivereductionofparasitebiomassandgametocytecarriage[
7,8],whilethepartnerdrugsinAC Tsareeliminatedmuchmoreslowly,providingmutualaugmentationofeffibabya¥Y dp
rotePtioY frowresistance[9,10,11].Widespreaddeploymentof ACTsisoneofthemainfactorsunderlyingrecentreducti
onsinglobalmalariamorbidityandmortality[12,13,14].Unfortunately,reducedinvivosusceptibilitytoartemisininderiv
atives,manifestbyprolongationofparasiteclearancetimes,hasemergedinCambodia[15,16,17,18]and,morerecently,o
nthenorthwesternborderofThailand[19]. ACTeffibaDyiY theseareasisfalli¥ g[20].

EmergenceofresistancetoACTwasfirstreportedin2009byDondorpetal.,showingdelayedparasiteClearancer
atesinPailin,WesternCambodia.Resistanceisnowviewedasthesequelaeofwidespreaduseofthisdrugandtheratesofspr
eadareaccentuatedbythesocioeconomicconditionsindifferentgeographicregions[21].Indiasharescommonborderwit
htheseregionsandthethicklandscapemightfavorvectortransmissionandenablespreadofresistancetolndia.Delayedpar
asiteclearancewillnotnecessarilyleadtotreatmentfailure.IntheGreaterMekongsubregion(GMS),ahightreatmentfailu
reratefollowingtreatmentwithanACThasonlybeenobservedwherethereisresistancetothepartnerdrug,regardlessofth
epresenceofartemisininresistance.However,artemisininresistancecouldfacilitatetheselectionofpartnerdrugresistanc
e.MutationsintheKelch13(K13)propellerregionareassociatedwithdelayedparasite ~ clearanceboth in vitroand in
vivo.TheidentificationoftheK13markerforartemisininresistancehasallowedforamorerefineddefinitionofresistance[
22].InviewoftheabovefindingstogetaclearpictureofartemisininresistanceofP.Falciparum,athoroughstudyisrequire
dinvolvinginvivo,invitroandmolecularprocedures. Thiscasesuggeststhatcombinationtherapyeffectiveaswellasartesu
nateandlumefantrineinsuchcasesismorepracticableandefficaciousthananyothercombination.
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