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Mandate

InstitutjPasteurjdujLaosjkIPL:jisjajLaojNationaljInstitutionjcreatedjbyjPrimejMinisterialjDecreejinjNovemberjqAA7jjIPLjisj
thejresultjofjajlongjtermjandjjointjdecisionjbetweenjLaojMinistryjofjHealthjandjInstitutjPasteurjParisjwhichjcommitsjtoj
stayjF6jyearsjbeforejretrocedingjthejfulljmanagementjofjIPLCjSustainabilityjwilljbejachievedjbyjpreparingjajnewj
generationjofjLaojdoctorsjandjscientistsjtojfilljkeyjpositionsjasjheadsjofjlaboratoriesjandjadministrationjatjIPLC

IPLjhasjajmandatejfromjLaojMinistryjofjHealthjtojfulfiljactivitiesjofjpublicjservicej:
FCjResearchjandjdiagnosticsjonjemergingjinfectiousjdiseasesjandjvectorjbornejdiseasesC
qCjTraining,jeducationjandjcapacityjbuildingC
3CjTechnicaljassistancejtojNationaljCenterjforjLaboratoryjandjEpidemiologyjkNCLE:jforjinvestigationjofjepidemicsC

IPLjbenefitsjfromjajlargejdegreejofjautonomyjklegal,jscientific,jmanagement,jfinancial:jandjasjsuchjcanjbejconsideredj
asjajnewjmodeljofjLaojpublicjinstitutionCjAlljthejownershipjbelongsjandjremainsjthejpropertyjofjLaojPDRC

IPLjhasjajscientificjautonomyjwithinjitsjmandatejprovidedjbyjthejMoHCjItjisjablejtojengagejfreelyjinjcollaborativej
researchjandjinvestigationsjwithjotherjLaojandjinternationaljresearchjandjpublicjhealthjorganisationsC
FinancialjissuesjarejindependentjfromjthejLaojpublicjfinancejsystemCjIPLjisjablejtojreceivejoutsidejfundingjkdonations,j
grants,jbequeaths,jetcC:jandjtojgeneratejitsjownjresourcesjthroughjitsjownjdiscoveriesjtojinsurejitsjsustainabilityC
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LetterAfrom

+rFAPaulA:REY
+irector

+uringAtheApastAyearJAIPALaosAhasAconsiderablyAconsolidatedAitsA
laboratoryA staffA asA wellA asA itsA laboratoryA andA trainingA
infrastructureFA–sAofASeptemberA)G(&AIPALaosAhasAaAtotalAstaffA
ofATqApersonsAofAwhomA&qAareALaotianFAInAlineAAourAoriginalAplanJA
establishedAinA)GGNJAIPALaosAisAnowAfullyAstaffedAandAfunctionalA
withA allA laboratoriesA occupiedFA InA additionJA anA exceptionalA
donationAonAtheApartAofAtheAHenryAMFAJacksonAFoundationAwithA
supportA fromA USA +epartmentA ofA +efenseA GlobalA EmergingA
InfectionsA SystemA 7GEISxJA allowedA IPA LaosA toA fullyA equipA itsA
dedicatedA :SL(A 5A :SL)A trainingA laboratoriesFA TheA trainingA
laboratoriesA provideA aA uniqueA facilityA inA LaoA P+RA andA willA
contributeAtoAtheAtrainingAofALaoAmedicalAdoctorsAandAMinistryAofA
HealthAstaffAfromAtheAcapitalAandAtheAprovincesF
A
InA lineA withA itsA NationalA InstituteA statusJA IPA LaosA continuesA toA
workA handA inA handA withA theA LaoA MinistryA ofA HealthA providingA
evidencekbasedA dataA toA theA LaoA MOHA onA aA weeklyA basisFA ToA
facilitateA thisA communicationA +rFA +arounyA PhonekeoA wasA
officiallyA appointedA asA +eputyA +irectorA ofA IPA LaosA byA theA
MinisterA ofA HealthFA +rFA +arouny’sA presenceA facilitatesA theA
communicationAandA informationA transferAbetweenA IPALaosAandA
theAMinistryFA AFollowingAtheAseriousAdengueAepidemicAofA)G(qJA
theAGovernmentAofA LaoAP+RAandAotherA stakeholdersA suchAasA
theAWorldAHealthAOrganizationAhaveA recognizedA theA–rbovirusA
andAEmergingAVirusesALabAofAIPALaosAforAtheirAexcellenceAandA
tirelessAeffortsAinAtheAareaAofAdengueJAsurveillanceJAdiagnosticsA
andAserotypingF

+uringA theA yearJA IPA LaosA alsoA welcomedA +rFA ShigeyukiA KanoA
andAhisA teamA fromA theANationalA/enterA forAGlobalAHealthA andA
MedicineA 7N/GMxA TokyoJA whoA setA upA theA LaoA JapanA LabA
focusingAonAMalariaAdrugAresistanceAandAtrematodeAinfestationsA
withAtheAsupportAofAtheAJapanAInternationalA/ooperationA–gencyA
7JI/–xAandAJapanAScienceAandATechnologyA–gencyFATheALaok
LuxA labA continuesA toA contributeA importantA findingA onA vaccineA
preventableAdiseasesAandAhasAcarriedAoutAseveralAprojectsAwithA
theA LaoA :loodA :ankJA MinistryA ofA HealthA andA LuxemburgA
+evelopmentA toA improveA diseaseA surveillanceJA betterA monitorA
vaccinationA coverageA andA efficacyFA TheA IPA LaosA MedicalA
EntomologyA LabA continuesA itsA ongoingA programsA withA theA USA
NavalA MedicalA ResearchA /enterA –siaA 7NMR/k–xJA theA FrenchA
MinistryA ofA ForeignA –ffairesA andA FrenchA +evelopmentA –gencyA
7–F+A –A E/OMORExA toA identifyA medicallyA importantA arthropodA
vectorsJAinAspecificAbiotopesA7rubberAplantationsJAcavesJAremoteA
villagesJA primaryA forestsJA etcFxJA asA wellA asA theirA statusA toA A
insecticideAresistanceFA

TheseAdataAwillA allowA theALaoAMOHA toA improveAvectorA controlA
strategiesFA
InAadditionJAaAspecialAeffortAwasAmadeAtoAreinforceAourAtiesAwithA
theA LaoA MilitaryA MedicalA +epartmentA 7LMM+xA ofA theA LaoA
MinistryAofA+efenseFA–AMemorandumAofAUnderstandingA7MOUxA
wasAsignedAonA)NAMayA)G(&AtoAallowALMM+AstaffA toAcarryAoutA
jointAresearchAprojectsAandAtoAtrainAinAIPALaosAlaboratoriesFA

WithA regardA toA trainingJA IPA LaosA conductedA threeA trainingA
courses’A –A RegionalA /hikungunyaA WorkshopJA aA workshopA onA
TaxonomyAandASystematicsAofAmedicallyA importantAarthropodsA
forA MOHA staffA fromA theA centralA andA provincialA levelA andA aA
:iosafetyA andA :iosecurityA WorkshopA forA MOHA staffA atA theA
centralAandAprovincialAlevelFA

IPA Laos’sA juniorA scientistsJA workingA togetherA withA theirA foreignA
mentorsJA areA becomingA moreA andA moreA involvedA inA theA
InstitutesA researchA programsA andA areA nowA takingA theA
responsibilityA toAmanageA theseAprogramsFA–fterA threeAyearsAofA
ScientificA–ctivityJA IPALaosA isAbecomingAaAcenterAofAexcellenceA
forA researchA andA trainingA ofA LaoA scientistsUmedicalA doctorsA inA
theAareaAofAinfectiousAandAvectorAborneAdiseasesFA

FinallyJA theALaoAMinistryAofAHealthAandAWHOAhaveAnominatedA
IPALaosAasAtheAfrontklineAlaboratoryAforAdiagnosticAofAsuspectedA
EbolaA casesA inA LaoA P+RFA TheA EbolaA publicA healthA crisisA hasA
promptedAIPALaosAtoAupgradeAtheA:SL)MAlabAtoAaA:SLqAstatusA
withAtheA incorporationAofAaAgloveAboxAandAautoclaveAinsideAtheA
securityA laboratoryFA +rFA MarcA GrandadamJA HeadA ofA theA
–rbovirusAandAEmergingAVirusesALaboratoryAisAworkingAcloselyA
withAtheALaoAMOHAandAWHOAtoAputAintoAplaceAaAfailsafeA)&AhourA
EbolaAdiagnosticAplatformFAIPALaosAhasAalsoAparticipatedAinAtheA
realktimeA EbolaA simulationA exercisesA withA theA LaoA MinistryA ofA
HealthAandAotherAinstitutionsJAsuchAasAWattayA–irportJAMittapabA
HospitalA andA theA NationalA /enterA forA LaboratoryA andA
EpidemiologyA7N/LExF

–AdecadeAagoJAtheAideaAofAtheAcreationAofAanAInstitutAPasteurAduA
LaosA emergedA withA theA S–RSA andA –vianA InfluenzaA HTN(A
epidemicsFA A–tA thatA timeJA theALaoAMinistryAofAHealthAralliedA theA
creationA ofA IPA LaosA toA provideA LaoA P+RA withA aA researchA andA
trainingA facilityA toA dealA withA highlyA pathogenicA emergingA
diseasesA threateningA theA countryA andA theA regionFA TodayJA IPA
LaosAstandsAreadyAtoAfulfillAthisAimportantAroleAandAtoAworkAwithA
theA MinistryA ofA HealthA andA otherA stakeholdersA toA mitigateA theA
arrivalAandAspreadAofAemergingAinfectiousAdiseasesFAA
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…iography

Drz2Darouny2Phonekeo
Deputy2Director

Drz2 Darouny2 Phonekeo2 graduated2 from2 University2 of2
Medicine2 in2 jAJT2 Ij:th2 promotionH2 as2 Medical2 Doctor2 in2
General2 Medicinez2 Right2 after2 graduationL2 she2 was2
appointed2 to2 work2 in2 National2 Institute2 of2 Health2 and2
Epidemiology2 INIHEH2which2wasL2at2 that2 timeL2composed2
of2 Public2 Health2 Laboratory2 UnitL2 Epidemiology2 unitL2
Expended2Program2of2 Immunization2 IEPIHL2Water2 supply2
and2environment2sanitationL2and2…lood2…ankz2She2started2
her2first2carrier2in2…acteriology2Laboratory2with2on2the2job2
trainingz2 2 2 She2 participated2 in2 many2 short2 and2 long2
courses2in2different2areas2of2Laboratory2such2as-

EntomologyL2 introduced2 by2 an2 expert2 from2 Pasteur2
Institute2from2NoumeaL2New23aledoniaz
2
Food2qualityL2introduced2by2NIHL2Thailand

HIVL2 Poliomyelitis2 and2 Dengue2 lab2 diagnosis2 training2
courses2in2Japanz

In2jAAJL2the2NIHE2was2split2into2different2institutions2such2
as-2 2 3enter2 for2 Laboratory2 and2 Epidemiology2 IN3LEHL2
3enter2 for2 HIV2 and2 /IDS2 3ontrol2 I3H/SHL2 3enter2 for2
water2 Supply2 and2 SanitationL2 EPI2 and2 …lood2 …ankz2 She2
remained2 in2 Laboratory2 with2 SerologyxVirology2 Division2 2
IN3LEHz

Drz2 Darouny2 was2 involved2 in2 teaching2 Laboratory2
technician2 students2 on2 …acteriology2 and2 later2 on2
Immunology2 topics2 in2Medical2Technology2Faculty2under2
University2of2Medical2Sciencesz

From2 jAAA2 to2 end2 of2 :SSjL2 she2 did2 a2 master2 degree2
course2 in2 IFMT2 IInstitut2 Francophonie2 pour2 la2 Médicine2
TropicaleH2Ijst2PromotionH2and2received2Diplôme2d’Etude2
et2de2Recherche2/pprofondis2IDER/Hz

In2 :SSVL2 she2 was2 nominated2 to2 be2 Deputy2 3hief2 of2
Laboratory2 DivisionL2 responsible2 for2 Serology2 and2
Virology2Unitz22

Experience:
With2support2of2WHOWUS23D3L2she2InitiatedL2coordinated2
and2 managed2 the2 Influenza2 Like2 Illness2 IILIH2 and2 S/RI2
ISevere2 /cute2 Respiratory2 InfectionH2 Laboratory2
Surveillance2in2N3LEz2This2surveillance2is2comprised2of2J2
hospital2 networks2 through2 the2 country2 since2 :SSTz2 In2
:SjSL2NI32INational2 Influenza23enterH2was2accredited2by2
WHO2 to2 N3LEz2 Dengue2 Laboratory2 Surveillance2 was2
added2 to2 this2 ILI2 and2 S/RI2 surveillance2 network2 later2
I:Sj:Hz

She2participated2 to2develop2an2/vian2 Influenza2Strategic2
Plan2 for2 Lao2 PDR2 and2 collaborate2 closely2 with2 the2
Surveillance2 unit2 of2 N3LE2 for2 investigation2 of2 /I2
suspected2casesz

Participated2 to2 …iosafety2 and2 …iosecurity2 activities2
ITrainingL2encouraged2application2 in2Laboratory2hospitals2
of2each2province2through2the2country…H

Participated2 to2 establish2 Laboratory2 Network2 in2 the2
countryz

Participated2 to2 develop2 Health2 Laboratory2 Policy2
Icompleted2in2:SjCHz

In2 :SSAL2 she2 was2 assigned2 by2 Ministry2 of2 Health2 to2 be2
involved2 in2 the2 construction2 of2 Institut2 Pasteur2 building2
and2follow2up2its2construction2until2completion2Ibeginning2
:SjjHz

Since2:Sj:L2she2was2nominated2by2Minister2of2MoH2to2be2
Deputy2 Director2 of2 Pasteur2 InstituteL2 part2 time2 and2 later2
full2timez
2

S:



Scientific Activities 
            2014

03 INSTITUT PASTEUR DU LAOS  ANNUAL REPORT  2014



cf

ArbovirusxandxEmergingxviralxdiseases
laboratoryx Lao-French joint Lab 1 

Head of Laboratory: Marc GRANDADAM, PhD   

Junior Scientists: 
MalayvanhxLAOIxMD
SompavanhxSOMLORIxMDx
KouxiongxSAYTENGIxMD

Technicians:
ChintanaxLATHAPHASAVANG
PhaithongxBOUNMANY
SouksakhonexVIENGPHOUTHONG
SitsanaxKEOSENHOMIxLabxHxQualityxAgent

Projects

DenguexsurveillancexinxVientianexcity
Japanesexencephalitisx
Followxupxofxchikungunyaxpatients

InvestigationxofxarbovirusxinxticksxVTIBOxprojectB
Responsextoxhealthxalert
Educationxactivities

ArbovirusxinfectionsxarexaxpersistentxpublicxhealthxthreatxforxmanyxcountriesxworldwideQxHoweverIxtheirximpactxmayxvaryx
dependingxonxclimaticxconditionsIxherdximmunityxandxthexexistencexofxsustainablexpreventionxprogramsQxLaoxPDRxfacedx
axmajorxdenguexoutbreakxinxFcJwxduringxwhichxaxco&circulationxofxchikungunyaxvirusxwasxconfirmedQxSurveillancex
remainedxaxmajorxactivityxofxthexarbovirusxandxemergingxviralxdiseasexlaboratoryxinxFcJfQxThexclinicalxnetworkxwasxkeptx
activexandxthexsettingxupxofxnewxcollaborativexprojectsxofferedxthexopportunityxtoxinteractxwithxnewxpartnersQxResearchx
programsxallowedxyoungxLaoxstaffxmembersxtoxacquirextheirxfirstxexperiencexofxprojectxmanagementIxstudentxmentoringx
andxthexprocessxofxcommunicatingxwithxhealthxauthoritiesQx

InxadditionxtoxourxlaboratoryxstaffIxwexhavexalsoxinvitedxtraineesxVLaoxnationalsBxfromxotherxinstitutionsxtoxconductxtheirx
MasterxdegreexinternshipsIxasxwellxasxotherxstudentsxtoxparticipatexinxaxcoursexonxbiosafetyQx
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Projecticoordinator,iMalayvanhiLao
Memberiofistaff,iPhaithongi=ounmanyhiSitsanaiKeosenhom

“engueisurveillanceiiniVientianeicity

TableiI,i“engueisurveillanceiresultsifromibiJanuaryi9mb8itoi9fi
Septemberi9mb8

Ini 9mb7hi ai denguei outbreaki wasi characterizedi byi ai
precociousicirculationiofitheidenguei7ivirus’iInilatei9mb7hi
denguei8iwasidetectedi iniVientianeiqapitalhiwhereasi ini
thei pasti onlyi sporadici casesi havei beeni detectedi ini
villagesilocatediiniisuburbaniareas’iHoweverhiparticularlyi
highi temperaturesi andi ai latei beginningi ofi thei rainyi
seasoni werei probablyi thei maini factorsi thati hamperedi
earlyidenguei8icirculationiandiavoidediainewioutbreakiini
theicapitalicity’i)ti theiendiofiSeptemberi9mb8hionlyibbmi
samplesi fromi suspectedi casesi collectedi ini Vientianei
qapitali hospitalsi werei investigatedi comparedi toi bf6ji
samplesiatitheisameitimeiini9mb7i/TableiI-’i)mongithosei
sampleshi8mi testedipositivei foriaidirectimarkeri /RT.PqRi
andForiNsbiantigen-iandiwereiinoculateditoiq:F7:icells’i)i
totali ofi 7mi strainsi werei obtained’i i ”pidemiologici datai
revealedi thati seveni ofi thei confirmedi casesi werei
importediintoiLaosibyitouristsicomingifromiThailandi/nJ:-i
andi Indonesiai /nJb-’iSequenceianalysesiareiongoingi toi
determinei thei degreei ofi similarityi betweeni
autochthonousiandiimportedidenguei8icases’i

)mongi thei patientsi investigatedhi twoi fatali casesi werei
recordedibutionlyioneicouldibeiformallyiassociatediwithiai
dengueiinfection’

Theisyndromicisurveillanceicarriedioutiatiainationalileveli
ini 9mb8i recordedi ai totali ofi b6:bi suspectedi denguei
cases’iThei laboratoryi inichargeiofi theisamples’ianalysisi
doesi noti performi labi testingi asi longi asi thei numberi ofi
weeklyicasesiisibelowithei“historicalithreshold”’iThushithei
etiologiesi ati thei origini ofi thesei dengue.likei syndromesi
remainiundetermined’iii

)ssessmenti ofi thei vectori populationi wasi systematicallyi
conductedi aroundi confirmedi denguei cases’i Patientsi
werei contactedi fori ani interviewi andi homei visit’i Thisi
strategyi wasi implementedi ini earlyi 9mb8i toi evaluatei thei
riski ofi ai majori denguei 8i epidemici ini Vientianei qapital’i
Lowi densitiesi ofi vectori populationi werei generallyi
recordedi ini andi aroundi thei housesi ofi thei confirmedi
cases’i xori somei patientshi highi risksi ofi exposurei toi
mosquitoibitesiwerei evidencediati theiriworkplacesiori ini
schools’i Virologici investigationsi performedi oni
mosquitoesicaughtiinitheineighborhoodiofiai“”Nv.8icasei
alloweditheiisolationiofiaidengueivirusiserotypei7’iii
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Retrospectiveyinvestigationyofydengueyvirus

Sequencingy datay ofy denguey Ly strainsy isolatedy iny
:F°:):F°Ly fromy patientsy residingy iny Vientianey Capitaly
evidencedytheyco)circulationyofytwoygenotypeszyTheyearliery
strainsy ofy denguey virusy serotypey Ly isolatedy iny :F°:y
belongedytoygenotypeyIIzyInylateyNovembery:F°:8ydenguey
virusyrelatedytoygenotypeyIIIywasyidentifiedyinytwoydistrictsy
ofy theycityzyMsy theynumberyofyconfirmedycasesyexceededy
UFNy ofy they suspectedy denguey casesy xupy toy JFNy aty they
heighty ofy they epidemic58y denguey typingy wasy onlyy
performedyonyaysubsetyofyconfirmedycasesyandysystematicy
sequencingy wasy abandonedzy Toy furthery characterizey they
dynamicy ofy denguey genotypesy iny Vientianey Capital8y ay
rapidy approachy fory discriminatingy denguey serotypey Ly
genotypesyIIyandyIIIyhasybeenysetyupzyyRestrictionymapsyofy
envygeney fragmentsy targetedybyy they typingyreal)timeyRT)
PCRywereyestablishedyusingypreliminaryy sequenceydatazy
Thisy comparisony allowedy they identificationy ofy ay uniquey
restrictiony sitey thaty specificallyy cuty withiny they fragmentsy
obtainedyderivateyfromygenotypeyIIy isolatesybutynotywithiny
thoseyobtainedyfromytheygenotypeyIIIyvirusyxseeyFigurey
n°°5zy

Figurey n°°4y RLFPy Discriminationy ofy denguey serotypey Ly
genotypesyIIyandyIIIyy

Upy toy now8y °:°y isolatesy havey beeny testedy byy thisy
approachy ofy whichy k°Ny belongedy toy genotypey IIzy Thisy
retrospectivey typingy willy helpy iny understandingy they
chronologyyofytheyspreadyofytheytwoygenotypesyduringythey
:F°Lyepidemiczy

Iny:F°L8yayseriesyofysamplesytakenyfromypigsywereytestedy
fory theiry reactivityy toy they Japanesey encephalitisy virusy
antigenzy Toy complementy thisy preliminaryy study8y :UJy
humany seray fromy subjectsy whoy hady closey contactsy withy
pigsyxfarmers8yslaughterhouseystaff8yetc5ywereycollectedyiny
kDy villagesy distributedy amongy :Ly districtsy ofy Jy provincesy
xLouangnamtha8y Louangprabang8y Houaphan8y
Xiengkhouang8y Vientiane8y Borikhamxay8y Saravanhy andy
Champasak5zyyTheseysamplesywereyanalyzedybyyyindirecty
ELISMy testsy fory they presencey ofy anti)JEVy IgGzy Positivey
reactionsy werey detectedy iny :°Fy xJ°N5y ofy they samplesy
testedzyMsycross)reactionsyexistybetweenymembersyofythey
flavivirusy genus8y furthery specificy testsy arey requiredy toy
determineytheyspecificityyofytheyantibodieszyCombinedywithy
theystudyyonypigs8ytheseydataywillyhelpyinydrawingyupyayfirsty
mapyofyJEVyinyLaoszy

Projectycoordinator4yyKouxiongySayteng
Memberyofystaff4ySouksakhoneyViengphouthong

JapaneseyEncephalitisyInfection
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Background

ProjecticoordinatorxiSomphavanhiSomlor
MemberiofistaffxiChintanaiLathaphasavang,iSViVirachit

AiseroprevalenceistudyiwasicarriedioutibyiouriIPLiteami
ini -w3zi toi determinei thei post.epidemici prevalencei ofi
Chikungunyai virusi ini thei Southerni provincei ofi
ChampasakViAifollow.upiofiparticipantsiwasiorganizeditoi
evaluatei thei impacti ofi post.chikungunyai chronici
arthralgiaVi Ofi thei volunteersi whoi werei interviewedi andi
retestedi ini -w35,i 6%vi werei foundi positivei fori anti.
chikungunyai virusi antibodies,i confirmingi thei highi attacki
rateisuggestedibyitheiseroprevalenceistudyiperformediini
-w3zVi Withini thei confirmedi cases,i z8,%vi declaredi
sufferingirecurrentiarthralgiaV

Ini collaborationi withi thei Parasitologyi uniti ofi IPL,i thei
opportunityiwasi takeni toicollectistoolisamplesi toiupdatei
knowledgei oni helminthesi carriagei ini Southerni LaosVi
Prevalenceiofihelminthesicarriageirecordedireachedi9wvi
iwithimultipleispeciesiidentifiediiniz9vViStooliexaminationi
evidencedi thei presencei ofi threei differenti groupsi ofi
helminthesxi bifiNematodesi bz8,%vf,i biifiCestodesi b6,-vfi
andiTrematodesib%%,5vfViAitotaliofieightidifferentispeciesi
couldi bei identifiedi withi twoi dominanti species,i
Opisthorchisiviverrini,iAnkylostomaiduodenalib-8,6vfViUpi
toi 59vi ofi thei volunteersi admittedi usingi antiparasitici
treatment,i suggestingi thati thei prevalence,i abundancei
andidiversityiofiwormispeciesimayibeiunderestimatedi

Dengue.likei syndromesi werei reportedi ini differenti
Southerni provincesi ofi Laosi ini earlyi -w35Vi Thei highesti
incidencei ratesi werei recordedi ini Salavan,i Attapeui andi
ChampasackVi However,i noi labi investigationsi werei i
performeditoiidentifyitheietiologiesViIPLiofferediitsisupporti
toi otheri institutionsi ori provinciali hospitali toi documenti
thesei casesVi Thei Lao.Oxford.Mahosot.i Wellcomei Trusti
Researchi Uniti bLOMWRUfi sharedi samplesi collectedi ini
theicourseiofiaichronici febrileisyndromeiprojectViAmongi
thei5isamplesithatimatchediaidengue.chikungunyaicasei
definition,i onei wasi foundi positivei fori denguei NS3i
antigenemiaVii

Ai totali ofi 8zi samplesi fromi patientsi hospitalizedi ini thei
provinciali hospitalsi ofi Champasaki andi Attapeui werei
analyzedibyiRT.PCRiforireal.timeiChikungunyaiRT.PCRVi
Amongi these,i 3i wasi foundi positivei andi thei virusi wasi
isolatedVi Thei presencei ofi anti.CHIKvi IgGi wasi showni ini
zzV%viofi theipatientsVi iNoneiofi themiwasifoundipositivei
foridengueVi

Altogether,i thesei resultsi indicatei thatimultipleietiologies,i
includingidifferentiarboviruses,iarei theioriginiofidengue.
likeisyndromesiiniSoutherniLaoiprovincesV
i
i

Followiupiofichikungunyaipatients

Dengueiandichikungunyaivirusisurveillancei
iniSoutherniprovincesxi
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Ticksp speciesp andp pathogensp transmittedp byp ticksp arep
poorlypdocumentedpinpLaopPDRCpThepTIBOpprojectpaimsptop
drawp upp ap mapp ofp tickp speciesp distributionp inp Laosp andp
explorep thep putativep pathogensp theyp mayp harborCp Tickp
identificationphaspbeenpperformedpinpcollaborationpwithpthep
Walterp Reedp Armyp Institutep forp ResearchUSmithsonianp
Institute/pWashingtonpDC/pUSApxseepmedicalpentomologyp
unitpsectionvCpArboviruspscreeningphaspbeenpperformedpbyp
IPLp whereasp bacterialp investigationsp havep beenp
conductedp byp thep Lao,Oxford,Mahosotp Wellcomep Trustp
ResearchpUnitpxLOMWRUvCp

p Ap totalp ofp 115-p ticks/p mainlyp larvaep andp nymphs/p werep
collectedp inp twop differentp remotep areasCp Afterp sortingp thep
ticksp byp placep ofp capture/p stagep ofp developmentp andp
similarityp ofp morphology/p poolsp ofp upp top )(p specimensp
wereppreparedCpSpecimensprepresentativepofpthepdifferentp
speciespwerepsavedpforpentomologicalp identificationCpAfterp
grindingpwithp specificp zirconiumpbead/p totalp nucleicpacidsp
werepextractedpfromphalfpofpthepsamplespandpsubjectedptop
pan,alphavirusp orp pan,flavivirusp RT,PCRCp Ofp thep z17p
poolsp tested/p )2p werep foundp positivep forp pan,alphavirusp
sequencesp andp 6p forp pan,flavivirusp sequencesCp
Sequencingp ofp ampliconsp isp ongoingp top attemptp top
determinep thep complexp ofp thep virusp withinp thep flavivirusp
andp alphavirusp genusCp p Thesep preliminaryp resultsp shedp
lightp onp ap classp ofp South,Eastp Asianp arthropodsp whosep
studyphaspbeenp largelypneglected/pbothp forp theirpdiversityp
aspwellpasptheirppotentialprolepinppathogenptransmissionC

Seeking for arbovirus in ticks 
(TIBO project)



9ackground
InpMarchp°/7CLpthepUbolapviruspemergedpinpfourpWesternp
Zfricanp countriesLp leadingp top anp unprecedentedp situationp
asp thep virusp spreadp fromp selvaticp focip top urbanp areasFp
jifficultiesp inp containingp thep epidemicsp ledp thep Worldp
Healthp Organizationp wWHOxp top implementp surveillancep
andp alertp programsp worldwidep top preventp ap pandemicp
expansionpofp thepvirusFpThep InstitutpPasteurpdupLaosphasp
beenpmandatedpbypthepLaopMinistrypofpHealthptopsetpuppap
laboratoryp planp top investigatep locallyp suspectedp casesFp
Thep transferp ofp viralp hemorrhagicp feverp virusp diagnosticp
toolsp hasp beenp performedp withp thep helpp ofp thep Frenchp
WHOp collaborativep centrep forp arbovirusp andp viralp
hemorrhagicp feversp coyhostedp byp thep Institutp Pasteurp
teamsp inp Parisp andp LyonFp Zp responsep teamp hasp beenp
trainedptophandlepsamplespunderphighpsecuritypconditionsp
onpap°C-VpbasispwFigurepn°°xFpInternalpandpexternalpglobalp
alertpexercisesphavepbeenporganizedptoptestplabpcapacitiesp
andpcoordinationpbetweenptheppartnerspinpthepsurveillancep
systemFp Thisp capacityp buildingp hasp beenp partiallyp
supportedpbypthepWHOpWesternpPacificpofficeF
Theplaboratorypresponsepcapacityphaspbeenpassessedpbyp
organizingp fullysizep internalp andp externalp exercisesFp Thep
meanp timep topobtainpap firstpRTyPGRp resultp isp5phourspR/p
minutesFpp

p

pp

IPpLaospteamspwerepaskedptopcarrypoutpapriskpassessmentp
ofp Frenchp schoolsp inp Vientianep wLycéep Hoffetp andp thep
Frenchp nurseryp schoolxp top providep recommendationsp forp
vectorp controlp methodsFp Onysitep visitsp werep organizedp inp
thep presencep ofp thep differentp schoolp staffp includingp
managementLp thep bursarLp housekeepersp andp gardenersFp
Zlternativepstrategiespwerepproposedptopreducepthepusepofp
chemicalp compoundsp inp orderp top minimizep thep toxicp
exposurep ofp staffp andp childrenp andp thep emergencep ofp
insecticidepresistancepinpmosquitoesFp

SupportpactivitiesS

Thep Z(UVjp laboratoryp benefitedp fromp thep supportp ofp
membersp ofp thep Internationalp Pasteurp Networkp wIPp
SénégalLp IPp MadagascarLp IPp Hongp Kongp andp NIHULp
Hanoixp top launchp itsp researchp activitiesFp Zsp technicalp
platformsp arep nowp fullyp operationalLp thep labp canp nowp
respondptoprequestspforpreagentspandpreferencepmaterialsp
frompotherpInstitutespwithinpthepPasteurpNetworkFpTablepIIpp
summarizespbiologicalpmaterialptransferspinp°/7CF

Gonsultingpactivities

TablepIISp9iologicalpmaterialptransferpactivitypinp°/7C

Consignee       Biological material

IPppMadagascar
ZntigensSpjengue:pWestpNile:p
Ghikungunya:pJapanesepencephalitis

IPpGambodia

ZikapviruspandpantiyZikapHIMZFp
wobtainedpfrompIPpSénégalxp
UbolappositivepcontrolpwC7qpbpptranscriptp
obtainedpfrompIPLpParisxpFHVpprimers

IPpGuadeloupe
ZntigensSpjengue:pWestpNile:pGhikungunya
Japanesepencephalitisp:pZikaF

Nationalpreferencepcentre
forpZrbovirusLpIR9ZLp
MarseilleLpFrance

ZntigenSpGhikungunyap

ProjectpcoordinatorSpMarcpGrandadam

Responseptophealthpalert

Figurep°S
Zgarosepgelpanalysisp
ofpVHFpampliconsF

/qpINSTITUTpPZSTUURpjUpLZOSppZNNUZLpRUPORTpp°/7C
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Training of students

ScientificMcommunications

Training sessions
MMM
M M InformationM M onM 9hikungunyaM M virusM diseaseM andM
diagnosis–M 9hampasakM ProvincialM HospitaléM UOLM MilitaryM
HospitalMandMMdistrictMhospitalsMVLMdayséMMarchMEOU-AN
MMMM6engueMvirusMdiagnosis–MTrainingMsessionsMforMstaffMandM
studentsMVEMdayséMMahosotMHospitaléMVientianeM9apitalAN
M M M ’rbovirusM etM arboviroses–M InstitutM deM laM FrancophonieM
pourMlaMMédecineMTropicaleMVUMjournéeéMNovembreMEOULANM

ScientificMpublications

M

M

Name 6egree Institution TimeMperiod Subject

PhouxaiM
POUPH’9H’NM

EpidemiologyMandM
PreventionMcentreMofMtheM
LaoM’rmy

6ecemberMEOULMjM
FebruaryMEOU-

GeneralMmedicalMvirologyM
andMarbovirology

JulieM5O5I9HON MasterME
UniversitéMJMFourieréM
GrenobleéMFrance JanuaryjJulyMEOU-

6evelopmentMofMchikungunyaM
virusMIgMMELIS’Mtest

Siriphone MasterME
InstitutMdeMlaMFrancophonie
pourMlaMMédecineMTropicale

MarchjSeptemberMEOU- 9ohortMfollowMupMforM9hikungunyaM
andMhelminthesMinfections

MingyuanMLi Ph6
UniversityMofMHongMKongM–MLiM
KaMShingMFacultyMofMMedicine JunejJulyMEOU-

InteractionMofMK6LERMwithMflavivirus
VdengueMserotypesjWestMNileAM
cellularMlifeMcycles

NatnichaM
INTH’VONG

VolunteerM
VMasterMEA

MelbourneMUniversityM
ofMSciences

FebruaryMEOU-
6iscriminationMofMdengueMLM
genotypesMIIMandMIIIMbyMP9RjRFLP

TrainingMofMTableMIII–MSynthesisMofMstudentsMandMguestMresearchersMwelcomedMinMEOU-N

MalayvanhM LaoéM ValérieM 9aroéM JeanjMichelM ThibergeéM
PhaitongM 5ounmanyéM KhamsingM VongpaylothéM PhilippeM
5uchyéM VeasnaM 6uongéM 9hansamoneM VanhlasyéM Jeanj
MarieM HospiedéM ManichanhM ThongsnaéM KhamlaM
9houmlivongéPhonesavanhM VongkhamchanhéM 5ounleuaM
OudavongéM PaulM TNM 5reyM andM MarcM GrandadamNM 9oj
circulationMofM6engueMvirusMtypeMLMgenotypesMinMVientianeM
capitaléMLaoMP6RNMPlosOneNMInMpressNM

OkabayashiM TéM SasakiM TéM MasrinoulM PéM 9hantawatM NéM
YoksanMSéM MNitatpattanaMNéM9husriMSéMMoralesMVargasMRéM
GrandadamM MéM 5reyM PTéM SoegijantoM SéM MulyantnoM KéM
9hurrotinMSéMKotakiMTéMFayeMOéMFayeMOéMSowM’béMSallM’éM
PuipromMOéM9haichanaMPéMKurosuMTéMKatoMSéMKosakaMMéM
RamasootaM PéM andM IkutaM KNM 6etectionM ofM chikungunyaM
virusantigenM byM aM novelM rapidM immunochromatographicM
testNJM9linMMicrobiolNMInMpress

6emanouM MéM PouillotM RéM GrandadamM MéM 5oisierM PéM
KamgangM 5éM HervéM JPéM RogierM 9éM RoussetM 6éM PaupyM 9NM
EvidenceM ofM dengueM virusM transmissionM andM factorsM
associatedM withM theM presenceM ofM antijdengueM virusM
antibodiesM inM humansM inM threeM majorM townsM inM
9ameroonNPLoSMNeglMTropM6isNMEOU-MJulMUORwVBA

EducationalMMactivities

MarcMGrandadamNM6engueMandMchikungunyaNMTowardsMaM
laboratoryM networkM forM improvedM diagnosisM inM LaoM P6RNM
9entreM d’infectiologieM 9hristopheM MérieuxM auM LaosM
V9I9MLANMEGjEBMNovemberMEOULNMVientianeéMLaoMP6RN

MarcM GrandadamNM TheM emergenceM ofM chikungunyaM virusM
inMLaosNMEmergingMinfectiousMdiseasesMinMSouthMEastM’siaNM
PhnomMPenhéM9ambodiaNMKjUUMMarchMEOU-NM

MarcMGrandadamNM6engueMlaboratoryMsurveillanceMinMLaoM
P6RNM RegionalM WorkshopM RenewingM NationalM 6engueM
StrategiesMinMGMS
InnovativeMapproachesM toMdengueMpreventionMandMcontrolM
–M identifyingM newM solutionsM forM anM oldM problemNM LuangM
PrabangéMLaoMP6RéMEJjEBMMarchMEOU-N

MarcM GrandadamNM ’M LandM ofM ’rboviralM Emergence–M ’M
NewM FrontierM forM VirusjVectorM ResearchNM SymposiumM ofM
theM InstitutMPasteurM InternationalMNetworkNMPariséMFranceNM
SeptemberMUOjULéMEOU-N
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Scientists:A
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Technicians:
BoutsadyASOMPHONG
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Projects

InsecticideBresistanceBinBmalariaBvectorsBinBLaoB
People’sBDemocraticBRepublicBandBThailandBandB
capacityBbuildingBinBmedicalBentomologyBpMALVEC’
RiskBOfBVectorCBorneBDiseasesBInBRelationBToB
RubberBPlantationsBInBLaoBPDRBpECOMORE’

VectorBmapping(BcharacterizationBofBinsecticideB
resistanceBofBAedesBpopulations(BandBentomologyB
capacityBdevelopmentBinBLaoBPDRBpARBOVEC’
TickBandBtickCborneBdiseasesBinBLaoBPDRBpTickCborne’B

TheBmainBobjectiveBofBourBlabBisBtoBstudyBtheBbiologyBandBecologyBofBarthropodBvectorsBpmosquitoes(Bsandflies(Bticks(B
snails(Betc)’(BasBwellBasBtheBtransmissionBcyclesBofBtheBviruses(BparasitesBandBotherBmicrobialBpathogensBtheyBtransmit)B
Furthermore(BweBareBworkingBonBwaysBtoBmitigateBvectorBborneBdiseaseBtransmissionBBinBLaoBPDRBviaBvectorBcontrolB
trainingBprograms)
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KhamsingAVONGPHAILOTHgAMD
PhoutmanyATHAMMAVONGgAMD
JulieABOBICHONgAMSAA

PhD.AStudent:
JulieAANNEATANGENAgAMS

MasterAStudent:
AbigialAJORDAN
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InpLaopPDR.paprecentpnationalpsurveyponpthepdistributionpofp
malariapshowedpthatp“ULpofptheppopulationpwaspstillplivingp
inptransmissionpareaspwJorgensenpetpal4.pVO7O64pThispstudyp
alsopshowedptheppredominancepofpPlasmodium falciparump
particularlyp inp thep southernp partp ofp thep countryp wasp
associatedpwithpaphighpriskpofptransmission4

InpVOO8.panpentomologicalpsurveypshowedpthatpAnopheles 

dirusp wasp anp importantp malariap vectorp despitep itsp lowp
densityp andp thatp thep rolep ofp An. minimusp inp thep
transmissionp variedp overp timep andp spacep wTrungp etp al4.p
VOO864p However.p thep successivep appearancep inp tropicalp
forestp areasp ofp An. minimusp duringp thep dryp seasonp andp
An. dirus s.s.pduringpthepsecondppartpofp theprainypseasonp
allowspapsustainablepmalariaptransmission4pMorepworrying.p
thep recentp environmentalp modificationsp linkedp top
agriculturep andp forestryp culturep we4g4p rubberp plantations6p
maypchangepthepstatuspofpseveralpvectors.psecondarypandp
major.pbypgivingpthempappropriatepecologicalpconditionsptop
thrivep wOsbomerp et al.,p VOO-64p Insecticidep bioassaysp
showedp thatpAn. minimus wasp resistantp toppyrethroidsp inp
northernp Vietnamp andp Thailandp andp An. epiroticusp wasp
resistantp top DDTp andp pyrethroidsp inp Cambodiap andp
southernpVietnampwVanpBortelpet al.,pVOO”64p Itp isppossiblep
thatp thep usep ofp agriculturalp insecticidesp mayp bep atp thep
originp ofp thep selectionp ofp thesep resistancesp andp sop
constitutingp ap dangerp forp thep implementationp ofp effectivep
vectorpcontrolpstrategies4pUnfortunately.ptherepispappaucityp

ofpdatapavailableponpthepinsecticidepresistancepofpthepmainpp
malariapvectorspinpLaopPDR4

Thep“hot0spots”pofptransmissionpppbeingppplocatedpinppborderppp
zonesp wThailand.p Cambodia.p Vietnam4446.p therep isp anp
importantpriskpofpdispersalpofptheppopulationpofpvectorspandp
thepassociatedparesistancespppppinpthepsurroundingpareas4pp
InpLaopPDRpnopdataparepavailablepregardingpthepimpactpofp
agriculturep pesticidesp onp thep resistancep selection4p Thep
onlypavailablepmeanspofpcontrolpofptheptransmissionpispthep
usepofppyrethroidptreatedpbed0nets.pbutpinpLaos.pCOptopUOLp
ofptheppeoplepatpriskpsleeppunderptreatedpbed0nets4pWepdop
notp knowp ifp thep malariap vectorsp fromp Thailandp andp Laop
PDRp arep endophagicp orp exophagic4p Forp example.p An. 

diruspispknownptopbepexophagic.pbitingppeoplepatptwilightpatp
ap timepofpdaypwhenp thatp ispnotpprotectedpbyp treatedpbed0
nets4p Hence.p itp isp necessaryp top understandp thep vectorsp
biologyp inp Laop PDRp andp Thailandp top adaptp thep vectorp
controlpstrategies4

Thep riskp ofp distributionp ofp thep insecticidep resistancesp ofp
vectorspinpSouth0EastpAsiaprepresentspapseriouspthreatptop
thepgoodp resultsp recordedp thesep lastpyearsp inp thepcontrolp
ofp malaria4p Itp isp urgentp top identifyp thep distribution.p thep
levelspandpthepmechanismspofpresistancepofpthepvectorspinp
thep lowerp Mekongp countriesp withp thep aimp ofp helpingp thep
healthpauthoritiesp topdeveloppmorepeffectivepstrategiespofp
preventionpandpcontrolpofpthepdisease4p

Insecticidepresistancepinpmalariap
vectorspwMALVEC6



ObjectivesHandHoutcomes

Methods

HH H

FigureH5)HSampleHlocationsHinHLaoHPDR

FigureHT)HHumanHlandingH
catchingHinHKhammouaneHprovince

FigureHz)HCowHbaitHcollectionHinHBokeoHprovince

Field sites 

AfterHconsultationHwithHtheHdifferentHpartnersHfCMPEIHIRDIH
KU(H andH theH LaoH MinistryH ofH HealthIH itH wasH decidedH toH
studyHinH50HprovincesHdistributedHthroughoutHLaoHPDRHandH
6H districtsH inH UbonH RatchathaniH provinceH inH ThailandH
fFigureH5()HThisHenablesHusHtoHhaveHaHglobalHvisionHofHtheH
situationHinHtheHcountry)HCMPEHalreadyHhaveHanHimportantH
collaborationH networkH withH allH theH healthH districtH
departmentsIH whichH isH aH fundamentalH parameterH forH theH
successHofHtheHproject)

Mosquito collection 

EveryH villageH wasH dividedH intoH fourH zonesH fromH aH centralH
axisH toHselectHatH randomH5HhouseHbyHzone)HTheHselectedH
housesH wereH distantH fromH eachH otherH byH atH leastH z0H
meters)H ForH everyH houseH aH collectorH wasH placedH insideH
andHanotherHoneHoutsideH fromH:”00HpmHinH theHeveningHtillH
:”00H amH inH theH morningH onH xH consecutiveH nights)H
MosquitoesH wereH collectedH withH glassH tubesH fFigureH T()H
MosquitoesH wereH alsoH collectedH overnightH withH theH cowH
baitHcollectionHmethod)HAHlongHmosquitoHnetHwasHdisposedH
aroundH theH animalH andH adultH mosquitoesH wereH collectedH
onHitHfFigureHz()
H

HH

 This project has 4 fundamental objectives:
H H EvaluationH ofH vectorsH bionomicsH andH distributionH andH
theirHroleHinHmalariaHtransmissionH
H H EvaluationH H ofH theH levelsIH typesH andH mechanismsH ofH
insecticideHresistanceHH
H H EvaluationH ofH theH impactH ofH environmentalH factorsH onH
vectorHdynamicHandHresistanceHselection
HHHHCapacityHbuildingHinHmedicalHentomologyHinHLaoHPDRH
H
Expected outcomes:
H H SetH upH aH comprehensiveH mapH representingH theH “hotH
spots”HforHmalariaHtransmissionHinHLaoHPDRHandHThailandH
fborderHarea(H
H H GenerateH anH InsecticideH ResistanceH databaseH inH theH
mainHmalariaHvectors
HHHAddressHHHtheHHHdynamicsHHandHHgeneHHflowsHHHbetweenH
malariaHvectorsHpopulations
H H GuideH publicH healthH H authoritiesH inH theH designH andH
implementationH ofH InsecticideH ResistantH ManagementH
strategiesH
H H CapacityH strengtheningH ofH LaoH andH ThaiH studentsH inH
medicalHentomologyHandHvectorHcontrol

5zHINSTITUTHPASTEURHDUHLAOSHHANNUALHREPORTHHT05x



FigureL8kLFieldLlaboratoryLinLAttapueLprovince

ResultsLMU-8
TableL-kLTotalLnumberLofLAnophelesLspkLcollectedLfromL
HumanLLandingLCatchingL=HLC3LduringLtheLdryLseasonLMU-8VLLaoLPDRk

TableLMkLTotalLnumberLofLAnophelesLspkLcollectedLfromL
HumanLLandingLCatchingL=HLC3LduringLtheLrainyLseasonLMU-8VLLaoLPDRk
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TheL twoL otherL primaryL vectorsV An. maculatusL andL  An. 

dirus,LwereLalsoLfoundLbutLinLdifferentLproportionsLfromLtheL
dryL seasonL =n9MUL andL n9M7L respectivelyWL FigureL O3kL
FourteenLdifferentLAnophelesL speciesLwereLcollectedLbutL
wereLdifferentLfromLtheLoneLfoundLduringLtheLdryLseasonkL
TheL collectionL inL VientianeL andL BorlikhamsayL provincesL
areLunderwayk
L
TheL mosquitoL collectionsL inL fiveL villagesL inL UbonL
RatchathaniL=-7B7-LMarchLMU-83VLThailandLresultedLinL75xL
AnophelesL mosquitoesL ofL atL leastL -8L differentL specieskL
AmongLthemLMxOL=5OP3LwereLeitherLprimaryLorLsecondaryL
vectorskLOfL theLthreeLprimaryLvectorsLonlyLAn. maculatusL
=n97%3L andL An. minimusL =n983L wereL collectedkL TheL twoL
mostL abundantL speciesL wereL An. philippinensisL =n9-UU3L
andL An. barbirostrisL =n9x73VL bothL whichL areL consideredL
secondaryLmalariaLvectorsL=FigureL53k

Mosquito identification   
TheLmosquitoesLcollectedLwereLmorphologicallyLidentifiedL
toL theL speciesL orL complexL usingL microscopesL andL
followingL theL identificationL keysL =MedicalL ImportantL
AnophelinesL ofL SoutheastL Asia3L =FigureL 83kL TheL
AnophelesLcollectedLwereL thenLseparatedLbyLspeciesL forL
theLinsecticideLresistanceLtestskL

Insecticide resistance 
InsecticideL bioassayL =tubeL tests3L wereL performedL
followingL WHOL protocolsL toL measureL theL insecticideL
susceptibilityL ofL theL differentL mosquitoL speciesL collectedL
=WHOL MU-73kL AdultL femaleL wereL exposedL toL DDTL =8P3VL
deltamethrinL =UkU%P3VL andL permethrinL =Uk5%P3VL theL mainL
insecticidesLusedLinLpublicLhealthLinLLaoLPDRk

Mosquito abundance  and diversity  
MoreL thanL fortyL thousandL mosquitoesL =Culex sp., Aedes 

sp., Anopheles spkL…3LwereLcollectedLonLhumanLandLcowL
baitL inL ThailandL andL LaoL PDRL withL nineteenL differentL
AnophelesLspecieskLTheLmosquitoLcollectionsLinLLaosL=-UL
provincesVL dryL season3L resultedL inL 7I8L AnophelesL
mosquitoesL ofL -8L differentL speciesL =TableL -VL FigureL %3kL
AmongLthemLM57xLwereLcollectedLonLcowLbaitL=CBC3LandL
7I8L onL humansL =HLC3kL TheL twoL mostL abundantL speciesL
wereL Anopheles minimusVL An. maculatusL =primaryL
vectorsVL n9--MxL andL n9IOOL respectively3L andL AnkL
aconitusL =secondaryL vectorVL n9%8I3kL TheL mosquitoL
collectionLduringL theL rainyL seasonL =xLprovinces3L resultedL
inL8OMLAnophelesLmosquitoesL=HLCVLTableLM3kLAnopheles 

minimusL wasL theL mostL abundantL L speciesL collectedL onL
humanL=n9-Mx3kL



FigurePOxPTotalPnumberPofPAnopheles sp.PcollectedPfromP
HLCPduringPthePdryPseasonP)=%EwPLaoPPDRx

FigureP6xPTotalPnumberPofPAnopheles sp.PcollectedPfromP
HLCPduringPthePrainyPseasonP)=%EwPLaoPPDRx

FigureP7xPTotalPnumberPofPAnophelesPspxPcollectedPfromP
HLCPduringPthePrainyPseasonP)=%EwPUbonPRatchathaniPprovincewPThailandx

FigureP8xPResistancePstatusPofPAn. maculatus andPAn. minimusPagainstPpermethrinwP
deltamethrinPandPDDTwPAttapuePprovincewPLaoPPDRP)=%Ex

FigureP9xPResistancePstatusPofPAn. vagusPandPAn. nivipesPagainstPpermethrinwP
deltamethrinPandPDDTwPAttapuePprovincewPLaoPPDRP)=%Ex

Insecticide resistance  
InPLaoPPDRwPnoPinsecticidePresistancePwasPdetectedPinPAn. 

minimusP andP An. maculatusP againstP deltamethrinwP andP
permethrinxPNoPinsecticidePresistancePwasPdetectedPinPAn. 

minimusPagainstPDDTwPbutPresistancePisPsuspectedPinPAnxP
maculatusP inP AttapueP provincewP HadoudomxayP villageP
vn=76wP9)APmortalitywPFigureP88xP InP thePsamePvillagewPAn. 

vagus showedPaPstrongPresistancePtoPDDTPandPresistanceP
toPdeltamethrinPvFigureP98xPInPThailandw An pediteaniatusPaP
secondaryP vectorwP showedP resistanceP toP theP threeP
insecticidesP testedPwhilePAn. nivipesPandPAn. barbirostrisP
werePsusceptiblexPPP

%OPINSTITUTPPASTEURPDUPLAOSPPANNUALPREPORTPP)=%E
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The)results)from)Lao)PxR)showed)that An. minimus)and)
An. maculatusT) primary) vectors) of) malariaT) and) several)
secondary) vectorsT) are) biting) humans) constantly) during)
the)night)both)indoors)and)outdoors’)This)emphasizes)the)
need) for)use)of)bed)nets)when)people)are)sleeping)and)
personal) protection) when) people) are) outside’) However)
insecticide) resistance) tests) showed) that) several)
7nopheles)are)resistant)to)xxT)and)to)pyrethroids)Uused)
for) bed) nets) coating3) in) several) provinces) of) Lao) PxR)
emphasizing) the) need) for) a) constant) monitoring) of)
insecticide) resistance) in) malaria) vectors) in) the) area’) In)
wSOzT)a)second)round)of)collections)will)be) implemented)
in) the) same) villages) during) the) dry) and) rainy) season’)
Molecular) work) to) identify) the) sibling) species) of) the)
different)groupAcomplex)of)Anopheles species)will)start)on)
the)mosquitoes)collected) in)wSOW’)Plasmodium)detection)
in) these) mosquitoes) will) also) be) implemented’)
Furthermore) the) possible) mechanism) involved) in)
insecticide)resistanceT)metabolic)and)target)mutationT)will)
be)researched’)
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emerging infectious diseases Risk Evaluation

Chinav isv thev secondv largestv globalv economicv powerv andv
borderingv countriesv arev benefittingv fromv thisv increasedv
wealth3v Inv S115v alonev ’(Uv billionv USv dollars’v worthv ofv
productsv werev importedv fromv neighbouringv countriesv intov
ChinavwIMF0vS1U1.3vOnevofvthevproductsvinvhighvdemandvinv
Chinav isv rubber3v Rubberv isv usedv forv manyv productsv
includingvconveyervbeltsvandvmanyvadhesives0vbutvmostlyv
forvcarvtyres3vInvChinavalonevthevnumbervofvcarsvhasvgrownv
S1v foldv inv thev pastv decadev withv U83Fv millionv carsv soldv inv
S1UUv wBranigan0v S1US.3v Withv onlyv ’Lv ofv thev U3’v billionv
Chinesev populationv owningv av carv atv thev momentv
wMadslien0v S1US.0v thev carv industriesv arev notv expectedv tov
slowv inv theirv growthv anyv timev soon3v Duringv S1USv
consumptionv ofv rubberv increasedv byv (Lv withv Asiav
consumingv thev biggestv proportionv ofv naturalv rubberv
wSumernet0vS115.3vItvhasvencouragedvcountriesvtovinvestvinv
rubbervplantationsvinvAsiavwherev5’Lvofvallvnaturalvrubberv
isvproduced3vInvthevlastvfewvdecadesvthevnumbervandvareav
ofv rubberv plantationsv havev increasedv rapidly3v Rubberv
plantationsv arev nowv foundv largelyv inv Thailand0v Indonesiav
andv Malaysia0v togetherv accountingv forv OSLv ofv allv naturalv
rubbervproductionvwANRPC0vS1U1.3v

Itv takesvaboutv fivev toveightvyearsv forv thev treesv tovmature0v
fromvwhenvthevtreesvcanvbevtappedvforvrubbervforvupvtov’1v
years3v Thev whitishv latexv usedv forv rubberv productionv isv
presentv outsidev thev phloemv inv latexv vesselsv ofv thev bark3v
Thesevvesselsvarevcurvedvatvav’1ovanglevupvthevtreevinvav
right9handedvspiral3vThisv spiralvmakesv tappingv latexv veryv
difficultv andv requiresv av certainv skill3v Av sequencev ofv thinv v
slicesvofvbarkvarevcutvwithoutvdamagingvthevgrowingvlayer3v
Seev figurev U3v Everyv workerv isv ablev tov tapv betweenv
’119(F1v treesv perv nightv equivalentv tov Uv hav ofv rubberv
plantation3
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LaoSPDRShasSseenSaShighS increaseS inSrubberSplantationsS
.tableS-T4SwhereSrelativelySlowSnumbersSofSplantationsSareS
presentS comparedS toS neighbouringS countriesS .Sumernet4S
CVVO6SHurni4SCVVW6SLiSandSFox4SCV-CTASThisSisSaSnewSkindS
ofS massS farmingS notS seenS inS LaosS beforeAS TheS areaS ofS
rubberS plantationsS willS continueS growingS withS currentlyS
Y7C47VVhaS ofS landS designatedS forS rubberS plantationsS
.NAFRI4SCV--TA
S

VectorNborneS diseasesS canS increaseS orS decreaseS dueS toS
changingS landSuseS.deSCastroSet alA4S-OOO6SYasuokaSandS
Levins4SCVV%TASInSsomeSareasStheSmassiveSclearingSofStheS
rainSforestShasSresultedSinSaSdecreaseSinStheStypicalShabitatS
forSAnopheles dirusSandSmalariaShasSdeclinedS .DoSManhS
et alA4SCV-VTASHowever4S treeScropSplantationsScanSprovideS
theS preferredS habitatS forS An. dirus againS withS canopyS
coverS andS ampleS humanS hostsAS RubberS plantationsS areS
knownS toS beS aS significantS siteS forS malariaS transmissionS
.SinghasivanonSetSalA4S-OOO6SYasuokaSandSLevins4SCVV%TAS
InSanSareaSofSThailandS itSwasSestimatedSthatSCMAMHSofSallS
malariaS casesS wereS causedS byS workS onS commercialS
plantations4S includingS fruit4S rubberS andS teakS plantationsS
.Singhasivanon et al.4S -OOOTASManyS thousandsSofSpeopleS
areS employedS inS theS commercialS forestS industry4S mostS ofS
whomSspendSconsiderableStimeSinSandScloseStoStheseStreeS
cropS plantationsS whenS An. dirusS isS bitingAS RubberS
plantationStappersSareSexpectedStoSbeSmostSatSriskSasStheyS
workS outdoorsS atS nightS whenS theS malariaS vectorS isS mostS
activeASInSCV-CSmalariaSincidenceSinStheSsouthSofSLaoSPDRS
wasS threeS timesS asS highS asS CV--S .WHO4S CV-YTAS ThisS
increaseS inS malariaS incidenceS isS notS wellS understoodS butS
couldSbeSrelatedStoStheSincreaseSinSrubberSplantations4SwithS
malariaS riskS threeS timesS higherS forS peopleS workingS inS
forestedS areasS thenS peopleS livingS inS residentialS villagesS
.ErhartSet alA4SCVVMTAS

Year Mature rubber plantations in Lao PDR (hectare) 

CV-V OVV 

CV-- 54OVV 

CV-Y YM4O5V 

CV-M -7%4MVV 

TheS influenceS ofS rubberS plantationsS inS LaoS PDRS onS theS
spreadS ofS dengueS andS chikungunyaS remainsS unclearAS
Aedes albopictusS andS Ae. aegyptiS areS knownS toS easilyS
adaptS toS newS environmentsAS InS rubberS plantationsS
discardedS containersS usedS forS collectingS latexS areS
commonSandSmaySprovideS idealS breedingS sitesS forS theseS
mosquitoesAS Furthermore4S dependingS onS theS vectorS
speciesS ableS toS invadeS theS rubberS plantationsS andS theS
proximityS toS forests4S emergingS infectiousS diseasesS couldS
beSofSinterestA

SeasonalSworkersSatStheSplantationsScouldScreateSaSwholeS
newS dynamicS toS theS vectorNborneS diseasesS inS theS
plantationsAS CurrentlyS Y%4MVVS peopleS workS onS rubberS
plantationsSinSLaoSPDRSofSwhichSOMA7HSareSLaoS.NAFRI4S
CV--TAS TheS increaseS inS rubberS plantationsS inS theS comingS
decadeS isS expectedS toS createS workS forS anotherS -%%4%VVS
peopleASThisSwillS increaseStheSneedSforSseasonalSworkersS
fromSotherSareasASTheseStemporarySworkersSmaySnotShaveS
immunitySagainstStheSlocalSdiseasesSandSareSmoreSlikelyStoS
developS seriousS adverseS effectsAS Additionally4S theseS
workersScanSspreadStheSdiseaseSwhenStheyStravelStoSareasS
whereS theS vectorsS areS alreadyS establishedAS EvenS moreS
worryingS isS theS possibilityS toS introduceS aS drugS resistantS
strain4SlikeSACTSresistance4SinSanSareaSbySeitherSreturningS
homeSwithSaS resistantS strainSorS transportingS theS resistantS
strainS toS theS placeS ofS workAS ItS isS suggestedS thatS theS
presenceSofShighSnumbersSofSdifferentSvectorSmosquitoesS
combinedS withS theS increaseS inS seasonalS rubberS workersS
andS theirS highS exposureS toS theS vectorS mosquitoesS isS
creatingSaS‘perfectSstorm’SinSandSaroundSrubberSplantationsS
forSfutureSdiseaseSoutbreaksA

TheSareaSofSlandScultivatedSforSrubberSisSexpandingSrapidlyS
inS LaoS PDRAS WeS anticipateS thatS theS changesS inS ecologyS
fromS primaryS andS secondaryS rainforest4S toS rubberS
cultivationS andS theS maturationS ofS theseS rubberS treesS isS
likelyS toS resultS inS anS alteredS riskS fromS vectorNborneS
diseases6S predominantlyS malaria4S dengueS andS
chikungunyaASItSisSenvisagedSthatSthisSstudySwillSprovideSanS
opportunityS toS understandS theS vectorS ecologyS inS rubberS
plantationsSandSbeSableStoSadviseSorganizationsSonShowStoS
decreaseSvectorNborneSdiseaseS incidenceASThisSstudySwillS
beS ofS relevanceS toS publicS healthS workers4S governmentsS
andS thoseS workingS inS theS rubberS industriesS ofS LaoS PDRS
andSotherScountriesSinSSEAAS

Rationale

TableS-ESMatureSrubberSplantationsSinSLaoSPDRS.hectareT



5llfmethodsfwerefapprovedfbyfthefLaofEthicsfcommitteef
andf Durhamf Universityf ethicsf committeeYf Thef
comparisonf studyf wasf alsof discussedf withf thef CORCK
ethicsfcommitteefoffInstitutfPasteurfandfapprovedY

Overall goal: To assess the potential risk of vector-borne

disease infections arising in rubber plantations

Mosquito ecology in rubber plantation
Tof understandf thef ecologyf off thef mosquitoesf inf thef
rubberf plantationsxf wef comparedf thef mosquitof numberf
andfdiversityfoff thefplantationfwithf thef forestfandfvillagef
forf onef yearYf Lastf yearf wef establishedf threef areasf off
aroundf Skm0f inf Luangf Prabangf provincexf inf borderingf
Nanf andf Xiengf Ngeunf distictf wheref thef followingf fourf
habitatsf weref presentY(f immaturef rubberf plantationxf
maturef rubberfplantationxfvillagefandf forestYfThefvillagesf
consistf off Laof Loumf andf af mixf off minoritiesf includingf
KhamouxfYaofandfHmongYf

Wef collectedf mosquitoesf inf thef differentf habitatsf usingf
thef doublef bednetf collectionf methodf whichf doesf notf
exposef participantsf tof mosquitoesYf Thef doublef nettingf
methodf entailsf thef usef off af smallf netf coveringf thef
participantfandfaflargerfnetfcoveringfthefsmallerfnetfwithf
afgapfoffMWcmfatfthefbottomYfMosquitoesfarefattractedftof
thef presencef off thef participantf andf flyf towardsf themxf
mostlyf flyingf lowf tof thef groundYf Thesef mosquitoesf
encounterf thef smallerf bednetf andf tryf tof gainf accessf byf
flyingfupYfTheyfarefnowfinfbetweenftheftwofbednetsfandf
willfhavefdifficultyfescapingYfSeeffiguref0YfEveryfhourfthef
participantf withinf thef netf collectsf allf thef mosquitoesf inf
betweenf thef twof bednetsf andf putsf themf inf af collectingf
cupYf Inf 0W3Mf wef sampledf mosquitoesf withf threef
participantsfeveryfhourfforftwofdaysfandftwofnightsfinfthef
threefstudyfareasfeveryfmonthffromfJulyftofNovemberYfInf
0W3SfthisfwasfcarriedfoutfeveryftwofmonthsffromfJanuaryf
tof JulyYf Wef thereforef collectedf dataf onf thef densityf andf
diversityf off mosquitoesf everyf hourxf bothf dayf andf nightxf
everyfmonthf infallf fourfhabitatsYfWithf thesefdatafwefcanf
analysef thef behaviourf off mosquitof speciesf attractedf tof
humansfandf theirf abundancef inf thefdifferentf habitatsYf5f
totalfoffMBBBfhoursfoffdatafwerefcollectedfinfeachfhabitatf
duringfthefcollectionfperiodfoff0W3MK0W3SYf

Methods

5 9

C

Figuref0:fimagesfoffthefdoublefnettingfmethodf25Nfparticipantsfsettingf
thefcollectionfmethodf29Nfafparticipantfrestingfinsidefthefbednetf2CNfaf
participantf collectingf thef mosquitoesf betweenf thef twof netsf andf
aspiratingfthemfintofafcollectionfcup

Resistance study
Forfpossiblefimplementationfoffvectorfcontrolfmethodsfinf
thef futurexf itf isf off vitalf importancef tof understandf thef
resistancefstatusfoff thef importantfvectorfmosquitoesYf5sf
Anophelesf speciesf weref toof lowf forf goodf resistancef
analysisf andf malariaf casesf weref notf foundf inf ourf studyf
areaxfwef focussedfonf thefdenguefvectorfAe. albopictusYf
Thesef mosquitoesf weref collectedf fromf thef secondaryf
forestf inf Villagef Thinf Keof byf villagersf usingf thef doublef
nettingfmethodYfTwofparticipantsfcollectedfmosquitoesfinf
thef forestf forf threef consecutivef daysf inf Jf differentf
monthsxfbothfinf0W3Mfandf0W3SYfThesefmosquitoesfweref
exposedftofinsecticidesfinfWHOftubesfforfonefhourfinfourf
fieldf laboratoryYf Knockf downf andf mortalityf wasf notedYf
ThefinsecticidesfusedfwerefDDTf2S,Nxfpermethrinf2WY81Nxf
Deltamethrinf2WYW1,NfandfMalathionf21,NY

WefalsofcollectedflarvaefoffAe. albopictusfandfArmigeres

kesselifmosquitoesf fromf thef rubberfplantationfareaYfThef
5edesf larvaef aref currentlyf rearedf inf thef insectaryf forf
largef numbersYf 5fterf af sufficientf numberf off generationsf
thef femalef mosquitoesf willf bef exposedf tof thef samef
insecticidesfasfthefwildfcaughtfmosquitoesYffffffffffff
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FigureS9DSLarvalSsurveySconductedSbySourSteamS
andSlocalSvillagersS

ResultsSJUNES5qA9)SSEPTEMBERS5qA6

Mosquito%ecology%in%rubber%plantation

TheS describedS dataS belowS areS aS summaryS ofS 9%%%S
collectionS hoursS inS eachS habitatS fvillagepS forestpS matureS
rubberS plantationS andS immatureS rubberS plantation8S
throughoutSoneSyear.SWeSfinishedSourSlongitudinalSstudySinS
JulyS5qA6.SWeSidentifiedSaStotalSofSA59SdifferentSmosquitoS
speciesSinStheSdifferentShabitatsScombinedSwithStheShighestS
speciesSdiversitySinStheSforest.SAStotalSofSA5kqSmalesSwereS
collectedS ofS whichS %xqS wereS Ae.% albopictus.S AS totalS ofS
56px5qS femaleSmosquitoesSwereScollectedSofSwhichSC9qkS
wereS Ae.% albopictus,S followedS byS Heizmania% mattinglyiS
f69x%8pS Culex% vishnuiS f9kC58S andS Armigeres% kesseli%

f5C5A8.S S AS totalS ofS A96AS AnophelesS mosquitoesS wereS
collected.

PossibleS vectorsS ofS denguepS chikungunyapS malariapS
JapaneseS encephalitisS andS LymphaticS FilariasisS wereS
foundS inS theSrubberSplantation.SSeeStableS5.SCurrentlySweS
areS inS theS processS ofS preparingS the% Ae.% albopictusS
samplesS forS molecularS analysisS toS identifyS pathogens.S
AboutS 7k4S ofS allS Ae.% albopictusS mosquitoesS collectedS
duringStheSlongitudinalSstudyShaveSbeenScutSandSpooled.S

ApartSfromSidentifyingStheSdifferentSspeciesSpresentSinStheS
rubberS plantationspS itS isS importantS toS understandS ifS andS
whenS rubberS workersS areS exposedS toS theseS vectorS
mosquitoes.S LatexS tappingS inS LaoS PDRS generallyS occursS
fromS5ADqqS toSkDqqSandScollectingSofS latexS fromS theScupsS
occursSbetweenSAqDqq)ACDqq.SCombiningS thisS informationS
withS theS numberS ofS mosquitoesS collectedS eachS hourS weS
haveSbeenSableS toSmakeSpreliminaryS figuresSshowingS theS
hostSseekingSbehaviorSofS theS importantSvectorSspeciesS inS
theS matureS plantationS andS whenS theS rubberS workersS areS
activeSinStheseSplantations.S
FigureS6DSShowsStheSactivitySofStheSJapaneseSencephalitisS
vectorS mosquitopS Culex% vishnuipS throughoutS theS dayS andS
nightSinStheSmatureSplantationSwithStheSblueSSandSSgreen

Rubber
plantation

Mature

Immature

TotalSno.SofS
mosquitoesS
collected

SpeciesS
diversity

Aedes%

albopictus

(%%of%total)

PotentialSvectorsSfound

9C6x

k955

76

%%

A995
f9C.k8

A56%
f59.68

MalariapSdenguepS
chikungunyapSJapanese
encephalitisSandSfilariasisS

MalariapSdenguepS
chikungunyapSJapaneseS
encephalitisSandSfilariasisS

TableS5DSSummarySofSmosquitoSdataScollectedSinStheSrubberSplantations

TheseS mosquitoesS willS beS ofS aS knownS ageS andS areS
thereforeSstandardized.STheSArmigeresS larvaepSwhichSareS
suggestedS toS beS possibleS vectorsS forS someS arboviralS
diseasespSwereSrearedSinSourSfieldSlaboratorySwithS6)CSdaysS
oldSnon)bloodSfedSfemalesSexposedStoStheSinsecticides.

ToS understandS whereS mosquitoesS breedS inS theS rubberS
plantationspSaSpreliminarySsurveySwasSconductedSinS5qA9.S
UsingS thisS informationS anS extensiveS StandardS OperationS
ProcedureS fSOP8S wasS written.S ThisS SOPS detailsS allS theS
stepsS toS beS takenS duringS theS survey.S AS systematicS
approachS isS usedS toS identifyS allS waterS bodies.S S DataS onS
waterS qualityS ofS allS identifiedS waterS bodiespS theirS sizepS
turbiditypSlocationpSpresenceSofSmosquitoSlarvaeSandSmoreS
areS noted.S MosquitoS larvaeS areS collectedS andS rearedS atS
theSfieldSlaboratorySforSidentificationSpurpose.SSurveysSareS
conductedS monthlyS inS villagespS matureS andS immatureS
rubberSplantationsSofSallSthreeSstudySareasSwithStheShelpSofS
twoS villagers.S SeeS figureS 9.S TheS surveyS wasS startedS inS
AugustS5qA6SandSisScurrentlySstillStakingSplace.

Trapping%comparison%

ForSfurtherSentomologicalSsurveysSinSruralSareasSofSLaosSitS
isS importantS toS understandS theS benefitsS andS costsS ofS
differentS surveyingS methodspS especiallyS whenS humanS
participantsS areS used.S ManyS differentS trappingS methodsS
areSpossibleSforSsurveyspSincludingStheSCDCSlightStrappStheS
BGSsentinelS trapSandS theSSunaS trap.S InS5qA9SweSalreadyS
showedSthatStheSdoubleSbednetSmethodScollectedSaSlargerS
diversityS andS higherS numberS ofS mosquitoesS thenS allS theS
electricS traps.SThisSyearSweScomparedStheSdoubleSbednetS
methodSwithS theSHumanSLandingSCatchesSfHLC8SmethodS
whichS isS consideredS theS goldS standardS methodS forS
collectingSmosquitoes.SWeShaveSjustSconcludedSthisSstudyS
andSareSinStheSmiddleSofSourSanalysis.SNoSconcreteSresultsS
areSavailableSyet.

Larval%survey
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areassshowingswhensthesrubbersworkerssaresworkingsinsthes
plantationsJs Thes means numbers ofs mosquitoess iss lowers
thansonesasswescollectedslesssthansonesmosquitosanshours
onsaveragesduringsthessurveyingsperiodJsHoweverAsitsdoess
showsthatswhensworkerssarespresents insthesplantationsfors
longers thansoneshourAs theschancesofsgettingsbittensbysCx 
vishnuis increasesJs Thes rubbers workerss ares actives ins thes
plantationss whens thes Cx vishnuis mosquitoess ares
searchingsforsasbloodsmealswithshighestsexposuresfors thes
workerswhenslatexstappingsissstartedJsHoweverstheshighests
mosquitos activitys iss befores latexs collectings iss starteds
betweens SP:%%s ands D%:%%Js Ass oftens thes rubbers workerss
ares livings ins thesplantationsAs thesworkersswillsbesexposeds
tosthesmosquitoessduringsthespeaksofsSP:%%stosD%:%%swhens
theysarescookingsfoodsandsbathingsoutsidestheirshousesJ

Figures -:Japaneses encephalitiss vectors exposures bys rubbers workers:s
meansnumbersofsCxsvisnuismosquitoesscollectedsinsthesmaturesrubbers
plantations withs thes blues areass showings thes timess whens rubbers
workerssaresinsthesmaturesplantationstappingslatexsandsthesgreensareas
showingswhensthesworkerssaresinsthesplantationsstoscollectstheslatexJs
TheserrorsbarssshowsthesOImsconfidencesintervalJs

Figures I:s Showss thes activitys ofs thes dengues ands
chikungunyas vectorAs AeJs albopictusAs throughouts thes days
andsnightsinsthesmaturesplantationswithsthesbluesandsgreens
areass showings whens thes rubbers workerss ares presents ins
thes plantationsJs Thes rubbers workerss ares actives ins thes
plantationss whens thes mosquitoess ares searchings fors as
bloods meals withs highests exposures fors thes workers whens
latexs iss collecteds durings thes dayJs Althoughs thes peaks ofs
mosquitos activitys iss afters thes latexs collectings timeAs thes
exposures fors rubbers workerss iss stills highs durings latexs
collectionswithsatsSE:%%salmostsonesbitespershourJs
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Figures I:s Dengues ands chikungunyas vectors exposures bys rubbers
workers:smeansnumbersofsAeJsalbopictussmosquitoesscollectedsinsthes
maturesrubbersplantationswithsthesbluesareassshowingsthestimesswhens
rubbersworkerssaresinsthesmaturesplantationstostapslatexsandsthesgreens
areasshowingswhens thesworkerssares ins thesplantationss toscollects thes
latexJsTheserrorsbarssshowsthesOImsconfidencesintervalJs

Figures E:s Showss thes activitys ofs thes malarias vectorss
throughoutsthesdaysandsnightsinsthesmaturesplantationswiths
thes blues ands greens areass showings whens thes rubbers
workerss ares presents ins thes plantationsJs Thes rubbers
workerss ares actives ins thes plantationss whens thes
mosquitoess ares searchings fors as bloods meals withs highests
exposures ats thes beginnings ofs thes latexs tappings periods ats
DS:%%Js Numberss ofs  Anopheless weres lows throughouts thes
collections periods ins matures rubbers plantationss withs lows
exposuresrisksthroughoutsthesdaysandsnightJsHoweverslows
exposures risks doess nots means thats malarias risks iss nonF
existents withs manys exampless ins Africas wheres malarias iss
endemicswithsveryslowsvectorspopulationJs

FiguresE:sMalariasvectorsexposuresbysrubbersworkers:smeansnumbers
ofs Anopheless mosquitoess collecteds ins thes matures rubbers plantations
withsthesbluesareassshowingsthestimesswhensrubbersworkerssaresinsthes
maturesplantations toscollects latexsands thesgreensareasshowingswhens
thesworkerssaresinsthesplantationsstoscollectstheslatexJsTheserrorsbarss
showsthesOImsconfidencesintervalJ

Ins generals thes rubbers workerss ares exposeds tos thes
importants vectors mosquitoess durings theirs works ins thes
plantationsJsEvens thoughs thesexposures issoftens lesss thans
onesmosquitospers hourAs ifs thiss exposures risks iss takens fors
thes entires periods thes workerss ares ins thes plantationss ands
multipliedsbysthesdaysstheysaresworkingsinsthesplantationss
thiss exposures doess becomes noteworthys ands wes cans
concludesthesworkerssaresexposedstosthesimportantsvectors
speciess ins thes rubbers plantationsJs InterestinglyAs thes
highestsmosquitosactivitys forsalls threesvectorsspeciesswass
betweens latexs collections ands latexs tappings froms
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and0around0their0houses0 in0 the0plantations0cooking0 food:0
bathing0 and0 relaxingO0 Therefore:0 the0 presence0 of0 their0
housing0 in0 the0 rubber0 plantations0 during0 these0 times0 is0
potentially0 increasing0 their0 exposure0 riskO0 As0 this0 is0 still0
very0 preliminary0 data0 further0 analysis0 will0 lead0 to0 more0
concrete0conclusionsO

Resistance study

We0 tried0 to0 expose0 at0 least0 5>>0 Ae. albopictus0
mosquitoes0to0each0insecticide0during0multiple0occasions0
to0identify0their0susceptibility0to0the0different0insecticides0in0
our0areaO0Currently0we0are0still0in0the0process0of0exposing0
wild0 caught0 mosquitoes0 to0 the0 different0 insecticidesO0
Below0 is0 a0 summary0 of0 our0 current0 dataO0 Susceptibility0
tests0 were0 conducted0 in0 August:0 September0 and0
November0 in0 6>570 and0 July:0 August0 and0 September0 in0
6>590using0wild0caught0Ae. albopictus0 from0Thin0KeoO0 In0
total0 650 insecticide0 exposures0 were0 conducted0 in0 the0
different0months0with0an0average0of06>0mosquitoes0in0the0
exposure0 tubesO0These0were0 three0Bendiocarb:0six0DDT:0
eight0 permethrin:0 two0 deltamethrin0 and0 two0 malathion0
exposuresO0 See0 table0 7O0 All0 control0 exposure0 tubes0
consisted0 of0 at0 least0 560 female0 Ae. albopictus0
mosquitoesO0 No0 control0 mosquito0 died0 during0 the0 69hrs0
after0exposure0for0any0of0the0testsO
0

Table0 7M0 WHO0 tube0 test0 results0 for0 Ae. albopictus0 exposed0 to0
bendiocarb:0DDT:0permethrin:0deltamethrin0and0malathion

Our0preliminary0results0show0that0there0is0no0resistance0to0
the0 exposed0 insecticidesO0 For0 the0 DDT0 exposure0 one0
mosquito0survivedO0This0mosquito0will0be0analysed0for0 its0
possible0resistance0mechanismO0We0still0need0to0continue0
our0exposure0tests0for0three0insecticides0shown0in0table070
to0reach0the0>5>>0mosquitoes0exposedO0Furthermore0the0
knockdown0data0will0be0further0analysedO0

Apart0 from0 the0Ae. albopictus0mosquitoes0collected0 from0
the0 forest:0 we0 also0 exposed0 Armigeres kesseli0
mosquitoes0 collected0 as0 larvae0 in0 the0 rubber0 plantations0
to0DDT:0permethrin0and0malathionO0The0exposure0of0

bendiocarb00000070000000008P00000000056000000009z0000000008P0000000008P00000000008P0000000005>>
DDT00000000000000000P00000000559000000000700000000590000000000P5000000000%z00000000055700000000%%0000000
permethrin0000000-000000005P800000000%z00000005P700000005P800000005P8000000005P8000000005>>0000000000000000
deltamethrin000060000000009P0000000007%000000009P0000000009P00000000009P00000000009P000000005>>000000000
malathion0000000060000000009z0000000000>0000000006>00000000009P0000000009P00000000009z000000005>>
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Armigeres mosquitoes0 in0 the0 WHO0 tubes0 has0 not0 been0
standardized0 as0 they0 are0 not0 known0 to0 be0 an0 important0
vector0 speciesO0 Therefore0 we0 used0 the0 same0 exposure0
method0 as0 for0 Aedes speciesO0 The0 mosquitoes0 were0 all0
9HP0 days0 old0 nonHblood0 fed0 mosquitoesO0 In0 total0 580
insecticide0 exposures0 were0 conducted0 in0 three0 days0 of0
August0 6>590 with0 an0 average0 of0 6>0 mosquitoes0 in0 the0
exposure0 tubesO0 See0 table0 9O0 All0 control0 exposure0 tubes0
consisted0 of0 at0 least0 5%0 female0 mosquitoesO0 No0 control0
mosquito0died0during0the069hrs0after0exposure0for0any0of0
the0testsO

Table0 9M0 WHO0 tube0 test0 results0 for0 Armigeres0 kesseli0 mosquitoes0
exposed0to0DDT:0permethrin0and0malathion

The0 summary0 of0 the0 results0 show0 that0 the0 Armigeres

kesseli0 mosquitoes0 are0 susceptible0 to0 permethrin0 and0
malathionO0However0 for0DDT0there0 is0only0%8N0mortality:0
indicating0 a0 possible0 resistanceO0 The0 mosquitoes0 that0
survived0 the0exposure0will0be0analysed0 for0 their0possible0
resistance0mechanismO0 It0has0to0be0kept0 in0mind0that:0as0
there0 is0 no0 standardization0 of0 the0 Armigeres0 species0 for0
WHO0 tube0 exposure:0 it0 is0 difficult0 to0 link0 clear0
consequences0to0these0resultsO0

Larval survey

Mosquito0 larvae0 have0 been0 collected0 in0 the0 immature0
rubber0 plantation:0 mature0 rubber0 plantation0 and0 villages0
using0a0systematic0approach0 to0 identify0all0water0bodiesO0
We0have0started0the0larval0survey0in0August06>590and0will0
continue0 until0 December0 6>59O0 So0 far0 more0 than0 7>>0
water0bodies0have0been0identified0in0the0three0study0areas0
and0more0than06>>>0mosquito0larvae0collectedO0Currently0
no0 analysis0 is0 available0 for0 the0 preference0 of0 larvae0
breeding0 sites0 in0 rubber0 plantations0 as0 data0 will0 be0
collected0until0December06>59O0However:0we0can0confirm0
we0 have0 found0 mosquito0 larvae0 breeding0 in0 latex0
collection0 cups0 in0 the0 mature0 rubber0 plantationsO0
Furthermore0 breeding0 sites0 are0 numerous0 in0 the0 mature0
plantations0 with0 often0 the0 border0 cropping0 with0 banana0
trees0providing0many0breeding0sitesO0See0figure0zO0
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Figured ’;d Imagesd ofd thed larvald surveyd jALd Surveyingd latexd collectingd
cupsdindthedmaturedrubberdplantationsdjBLdthedbananadtreesdborderingd
thedmaturedrubberdplantationsdjCLdadclosezupdofdadlatexdcollectingdcupd
containingdlatexdwithdadlayerdofdwaterdwithdmosquitodlarvaedofddifferentd
stagesRdincludingdpupaedanddadultdcircleddindred

Communication
Wed haved hadd severald
importantdmeetingsdwithdkeyd
peopled fromd thed villageRd
districtd andd provinced
throughoutd thisd yearVd Apartd
fromdthesedregulardmeetingsd
wed wantedd tod furtherd
communicated ourd projectd
goalsd towardsd ourd
stakeholdersd ind Laod PDRd
anddacrossdthedborderVdWed
therefored organizedd ad nationald stakeholdersd meetingd ind
Vientianed tod whichd importantd representativesd ofd healthRd
agricultureRd industryRd governmentd ofd Laod PDRd wered
invitedVd Furthermored wed gaved ad presentationd ofd ourd
projectdatdthed401Mdinternationaldconferencedondrubberdind
Thailandd whichd wasd attendedd byd internationald healthRd
agriculturedanddindustrydrepresentativesRdanddgovernmentd
officialsdofdThailandVdMsdJuliedAnnedTangenadreceiveddand
awardd atd thed conferenced ford ‘outstandingd orald
presentation’Vd Apartd fromd communicationd withd ourd
stakeholdersdwedalsodshareddourdprojectdanddtheddangersd
ofd mosquitoesd withd villagersd fromd ourd studyd areaVd Wed
distributedd stickersRd flyersd andd postersd providedd byd thed
MinistrydofdHealthdtodthedvillagersdshowingdtheddangersdofd
dengued andd howd tod decreased thed mosquitod breedingd
sitesVd FurthermoreRd wed talkedd tod youngd studentsd atd theird
schoold tod explaind thed dangersd ofd mosquitoesd andd thed
importancedofdcleaningdgarbageVdd

Futuredactivities

Wed willd continued ourd workd ind thed fieldRd dod thed moleculard
analysisdondmosquitoesdcollecteddindourdlongitudinaldstudyd
anddanalyseddatadcollecteddindthedfielddthisdyearVdFocusdind
thed nextd fewd monthsd willd bed ond rezidentifyingd andd
confirmingd thed speciesd collectedd duringd ourd longitudinald
studydtodensuredwedaredconfidentdwithdthedhighddiversitydofd
mosquitoesd foundVd FurthermoreRd wed willd pind 10d
mosquitoesd ofd eachd speciesd foundd ind ourd studyd sited ford
futuredreferencedanddplacedthemdindthed‘IPdLaos’dcollectiond
ofdmedicallydimportantdarthropodsVdThedmoleculardanalysisd
willd taked placed ind Vientianed ford virald detectiond andd ind
Bangkokd ford speciesd identificationVd Wed willd continued
surveyingdthedrubberdplantationsdanddthedvillagesdfordlarvald
breedingd sitesd andd continued ourd resistanced testVd Wed willd
additionallyd measured importantd environmentald factorsd ind
thed threed differentd forestedd areasd withd thed helpd ofd thed
Nationald Agricultured andd Forestryd Researchd Instituted
jNAFRIL3d immatured rubberd plantationRd matured rubberd
plantationd andd secondaryd forestVd Thisd informationd willd bed
usedd ford alld ourd comparisond datad tod distinguishd thed
differentdhabitatsdfromdeachdotherVdWedwilldalsodhavedshortd
groupddiscussionsdwithd thed rubberdworkersd indourd rubberd
plantationsd tod haved bothd and opportunityd tod shared
informationdondourdpreliminaryd findingsdandddiscussd theird
problemsd withd mosquitoesRd theird methodsd ofd preventiond
anddhowdtheydwoulddlikedtodbedhelpedVd

Ind thed longd termRd emphasisd willd bed ond analyzingd alld thed
datadcollecteddduringd thed401Tdandd401Md fielddperiodsd tod
bedabledtodsharedcleardconclusionsdwithdthedstakeholdersVd
Wedwilld bedworkingdcloselyd togetherdwithdNAFRIdandd thed
ministryd ofd healthd tod identifyd howd tod communicated andd
implementdourdfindingsdanddrecommendationsdconcerningd
thed vectorzborned diseased risksd ford thed peopled workingd ind
anddarounddthedrubberdplantationsV

Thed ECOMOREd projectd wasd fundedd byd thed Frenchd
DevelopmentdAgencydjAFDLd

Financialdsupport

jseedwwwVecomoreVorgL
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VectorpmappingWpcharacterizationpofp
insecticidepresistancepofpAedesp
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;ecausep ofp globalp changesp venvironmentWp climate)p andp
increasingp transportationWp inp thep pastp decadesp wep havep
seenpapdramaticpresurgencepofpdenguepandpchikungunyap
throughoutp regionsp wherep Aedesp mosquitop vectorsp arep
presentpandpthisphasp ledptopmajorppublicphealthpproblemsp
vWHOp 700FWp ;enedictp et alOWp 700T)Op Inp 7061Wp Laop PDRp
facedp onep itsp mostp severep denguep outbreakp inp yearsp
vFigurep 6)Op Thep mosquitop Aedes aegypti isp thep mainp
denguep virusp vectorp inp Laop PDRp vDrp Vongphaylothp persp
comO)OpCnotherpspeciesWpAedes albopictusWpispapsecondaryp
vectorp ofp dengueWp butp isp alsop thep vectorp ofp thep
chikungunyap virusp thatp isp reemergingp inp Southeastp Csiap
andp inp Laop PDROp ;ecausep therep isp stillp nop vaccinep orp
specificp treatmentpavailablepagainstp thesepvirusesWpvectorp
controlp remainsp theponlypstrategyp forp reducingpdengueporp
chikungunyap transmissionOp Effectivep vectorp controlp
measuresp relyp onp activep communityp participationWp healthp
educationp programsWp andp environmentalp managementp
thatp includep improvementpofpwaterpsuppliespandpstorageWp
solidp wastep managementWp andp modificationp ofp humanH
madeplarvalphabitatspvErlangerpet al.Wp700E)OpDuringpinterH
epidemicp periodsp orp whenp thep eliminationp ofp breedingp
habitatsp ofp thep mosquitop isp notp easilyp achievableWp
insecticidep applicationp inp larvalp habitatsp isp routinelyp
conductedp byp publicp healthp servicesp inp manyp countriesp
includingpLaopPDRpvThavarapet alOWp7003)OpSpacepsprayingp
applicationsparepconductedpduringpepidemicsporpwhenpthep
entomologicalpindicespofpmosquitoesparephighOpForpbothpl

arvicidingp andp adulticidingWp organophosphatesp andp
pyrethroidsp arep thep insecticidep familiesp ofp choicep
worldwideWp asp wellp asp inp Laop PDROp UnfortunatelyWp manyp
denguep vectorp controlp programsp arep threatenedp byp thep
developmentp ofp insecticidep resistancep p inp Aedesp
populationsp acrossp thep worldOp Insecticidep resistancep isp
associatedp withp mutationsp inp thep sequencep ofp thep targetp
proteinp thatp inducep insensitivityp top thep insecticidep vtargetH
sitep resistanceWp knockHdownp resistancep mutationWp kdr)Wp
and2orp thep upHregulationp ofp detoxificationp enzymesp
vmetabolicHbasedp resistanceWp P3R0p monooxygenasesp
vP3R0s)WpglutathionepSHtransferasespvGSTs)pandpcarboxy2
cholinesterasesp vCCEs))Op p Strongp levelsp ofp resistancep top
organophosphatespandppyrethroidsphavepbeenpdetectedpinp
Aedes aegyptip populationp inp Southeastp Csiap vRansonWp
7060)Op Resistancep top thesep samep familiesp ofp insecticidep
hasp alsop beenp detectedp inp Aedes albopictusp populationsp
worldwidepvKamgangpetpalp7060WpMarcombepet al.p7063)Op
Thep organophosphatep temephosp vlarvicide)p andp
insecticidesp fromp thep pyrethroidp familyp vpermethrinWp
deltamethrin4padulticides)phavepbeenpusedpinpLaopPDRpforp
decadesp top reducep thep vectorp populationsp duringp
importantpdenguepepidemicspbutptopdateWpcomparedptopitsp
neighboringpcountriesptherepispnopinformationpavailableponp
thep resistancep statusp ofp Cedesp populationsp andp thep
possiblep impactp ofp thep resistancep onp vectorp controlp
operationspinpthepcountryO

Thep riskp ofp insecticidep resistancep inp denguep vectorsp inp
SouthHEastp Csiap representsp ap seriousp threatp top thep
achievementsp seenp inp denguep controlp duringp recentp
yearsOp Itp isp urgentp top identifyp thep distributionWp thep levelsWp
thep mechanismsWp andp potentialp environmentalp factorsp ofp
resistancep inp denguep vectorsp inp thep lowerp Mekongp
countriesp top assistp healthp authoritiesp top developp morep
effectivep strategiesp ofp preventionp andp controlp ofp thep
diseaseOp

7RpINSTITUTpPCSTEURpDUpLCOSppCNNUCLpREPORTpp7063
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Dengue,in,LaoP,SyIISyI:

Objectives,and,expected,results

,,,

Methods
Figure, I–, Dengue, cases, in, Lao, PDRP, SyII, –, SyI:–, Data, from,
Arbovirology, Lab, IPL–, Source-, http-AAwww–wpro–who–intA
emerging_diseasesAdocumentsAdengue–updates–SyI:AenA,

The, purpose, of, this, project, is, to, provide, entomology,
capacity, buildingP, identify, circulating, levels, of, insecticide,
resistance,MIRhP,and,improve,data,on,vector,risk,profiles,in,
high,priority,location,in,Lao,PDR–

Objectives:

,,,,Evaluation,of,the,levels,of,insecticide,resistance,in,the,
vector,populations,in,Lao,PDR–
,,,,Evaluation,of,the,types,and,mechanisms,of,insecticide,
resistance,Mi–e–,metabolic,or,target,siteh,in,Laos–
, , , Evaluation, in, semiRfield, , trials, of, common, insecticide,
formulations, used, in, Lao, PDR, versus, candidate,
insecticides,for,larval,control,,
,,,,,Capacity,building,in,medical,entomology,in,Lao,PDR–

Expected outcomes:

, , , Set, , up, a, comprehensive, , map, of, , the, , , levels, of,
insecticide,resistance,in,Lao,PDR
, , , Generate, an, Insecticide, Resistance, , database, in, the,
main,dengue,vectors,in,Lao,PDR
, , , Guide, public, health, authorities, of, Laos, in, the, design,
and,implementation,of,Insecticide,Resistant,Management,
strategies–
, , Capacity, strengthening, in, medical, entomology, and,
vector,control,in,Lao,PDR–

Mosquito collection

It,was,decided,to,focus,specifically,on,:,provinces,for,the,
study, of, insecticide, resistance, in, dengue, vectors,
MVientianeP, Luang, Prabang, and, Attapueh–, For, each,
provinceP, larval,collection,were, implemented, in, rural,and,
urban,areas–,Contact,was,made,with,several,provinces,to,
obtain,larvae,from,the,field–,In,July,SyI/P,collections,were,
made, in, Xanyabouly, and, Luang, Prabang, provinces,
MFigure, :h, and, larvae, collected, by, collaborators, from,
Savanakhet, MCMPE, and, district, staffh, were, sent, to, the,
Institut,Pasteur,du,Laos–, In,Xanyabouly,provinceP,Borten,
districtP, larvae, were, collected, in, breeding, habitats, in,
several, villages, and, brought, back, to, the, laboratory, for,
rearing–, Larvae, were, collected, in, the, forest, surrounding,
Tinkheo,village,and, in, rubber,plantations, Mrural,areash, in,
Luang, Prabang, province–, Larvae, were, also, collected, in,
Luang,Prabang,city,in,households,and,in,Temples,Murban,
areah–

Figure, :–, Larval, collection, of, dengue, vectors, in, Xanyabouly, and,
Luang,Prabang,provincesP,July,SyI/



Morphological mosquito identification

&ork allk thek mosquitok populationsk collected2k larvaek werek
rearedk untilk adultsk D&Bk generationRVk 9fterk adultsk
identification2k mosquitoesk obtainedk werek separatedk byk
speciesk andk locationsVk Onlyk Aedes aegyptik andk Ae. 

albopictus werek keptk fork breedingVk &emalek mosquitoesk
werekthenkbloodkfedkandkeggskobtainedkwerekkeptkforkthek
futureklarvalkandkadultkbioassaysVk9pproximatelykG2IIIkofk
Aedes aegyptik larvaek andk C2IIIk ofk 9edesk albopictusk
larvaekwerekcollectedkfromkallkstudyksitesV

Insecticide resistance

Wek startedk tok testk thek susceptibilityk ofk Ae. aegyptik
mosquitoesk tok ak rangek ofk insecticidesk representativek ofk
thosekhistoricallykandkcurrentlykusedkforkmosquitokcontrolk
ink Laok P7Rk DiVeVk 77T2k temephos2k deltamethrink andk
permethrinRVkLarvalkandkadultkbioassayskwerekkperformedk
followingk WJOk guidelinesk DWJOk zIIG2k zIIERk onk
mosquitokpopulationskfromkVientianekcapitalkD&igurek-RV

Semi-field trial

Thek trialk startedk ink Octoberk zIB-k ink Vientianek atk thek
Pasteurk ;nstitutekofkLaosVk9ccordingk tokWJOkproceduresk
DWJOkzIIGR2k thekeffectskofk temephos2kQti2kdiflubenzuronk
andk spinosadk formulationsk willk bek evaluatedk andk
comparedVkPlastickcontainerskwithkakhighkcapacitykDzIILRk
werek usedk becausek theyk arek widelyk foundk fork waterk
storagek ink Laok P7RVk Thesek containersk werek filledk withk
domestick waterk andk coveredk withk ak mosquitok netk tok
preventkovipositionkbykwildkfemalekmosquitoeskinkthekareak
andk tokpreventk thekdepositionkofkdebrisVkYontainerskwerek
placedkunderkakshelterk tokpreventkdirectkexposurektokraink
andksunlightkD&igurekGRVkThekformulationskarektestedkatkthek
WJO6recommendedk dosagek fork thek controlk ofk mosquitok
arvaekDWJOkzIIERVk9ktotalkofkBGkcontainerskDCkreplicatesk
ofk eachk insecticidek andk Ck controlsRk arek usedVk Kroupsk ofk
BIIkthird6instarklarvaekofkthek&BkgenerationkofkthekPasteurk
strainkD;PLkstrainRkwerekaddedktokeachkcontainerkwithkoneklk
gramkofk foodkDdrykcatk foodRkatk timekI2kandk thenkeverykBIk
dayskuntilkthekefficacy2kiVeV2kthekemergencekinhibitionkratesk
ofkthekmosquitoeskDZ;sRkdecreasektokNk8IWVk

&igurek-Vk9dultkbioassayk

&igurekGVkSemik fieldk trialkatk thekPasteurk ;nstitutekofkLaosVkZfficacykofk
conventionalk versusk alternativek insecticidek formulationsk usedk fork
vectorkcontrolkarektestedV

UVSVkNavalkMedicalkResearchkYenterk6k9sia
Nationalk Yenterk ofk Malariology2k Parasitologyk andk
ZntomologykDYMPZR2kVientiane2kLaokP7R

Thek 9RQOVZYk projectk wask initiatedk thanksk tok thek
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TicksBandBtick,borneBdiseasesBinBLaos

13

TicksBareBimportantBhematophagousBectoparasites8BwhichB
playB anB importantB roleB asB pestsB andB vectorsB ofB aB wideB
rangeB ofB viral8B bacterialB andB protozoanB diseasesB ofB
humans8Blivestock8Bpets8BandBwildBanimalswBTicksBnotBonlyB
playB aB roleB asB diseaseB vectors8B butB alsoB causeB directB
impactBonBtheirBhosts8BsuchBasBbloodBlossBandBtick,inducedB
paralysisBLPfaffleBetBalwB100%8BPatilBetBalwB1091TBandBcauseB
significantB economicB lossesB asB aB constraintB toB animalB
productionBLJongejanBandBUilenbergB100UTwB

InB SoutheastB /sia8B taxonomicallyB accurateB knowledgeB ofB
tickB speciesB andB theB riskB distributionB ofB tick,borneB
diseasesB areB veryB poorlyB characterizedwB /boutB 90UB
speciesB ofB ticksB fromB 91B generaB haveB beenB knownB inB
SoutheastB /sia8B andB theB mostB species,richB genusB isB
Haemaphysalis8B withB aboutB 41B speciesB orB J0VB ofB theB
worldB faunaB LPetneyB etB alwB 1005TwB TheB relationshipB
betweenB ticksBandB tick,borneBpathogensB inB thisB regionB isB
largelyB unknown8B evenB thoughB theB presenceB ofB theseB
pathogensBhasBbeenB recognizedB forBmanyByearsBandB theB
numberB ofB newB pathogensB discoveredB inB ticksB hasB
increasedBmarkedlyBLYuBetBalwB1099Tw

InB LaoB PDR8B vectorB borne,diseasesB areB oftenB
misdiagnosedB andB underestimatedB becauseB ofB
inadequateB surveillanceB networksB andB laboratoryB
capacitywB UpB untilB theB present8B tickB identification8B
distribution8B andB theirB vectorB statusB remainedB unknownwB
TheB NamB TheunB 1B watershedB includesB theB NakaiB NamB
TheunB NationalB ProtectedB /reaB LNNTB NP/T8B knownB asB
WatershedBManagementBandBProtectionB/uthorityBareaBwBB

LWMP/B areaTB locatedB inB NakaiB district8B KhammouneB
province8BcoveringBaBtotalBareaBofBU1JB000BhectareswBThisB
areaB isB consideredB asB aB biodiversityB hotspotB inB SEB /siaB
/boutBx8%00BpeopleBliveBinBNNTBclusteredBinBJ9BvillagesYBaB
densityB ofB aboutB 9w%4B personszkm1wB VillagersB inB theB areaB
mainlyB relyB onB aB numberB ofB forestry,agricultureB practicesB
includingB huntingB andB gatheringB ofB forestB andB streamB
productswB WaterB buffalo8B cattle8B pigs8B chickensB andB dogsB
areB importantB domesticB animalsB forB theirB livelihoodB andB
theseB valuableB animalsB areB oftenB maintainedB closeB toB
humanB dwellingB Lhttp7zzwwwwnt1wmpawgovwlazenzpeople,
and,naturezTwB SuchB practicesB increaseB theB riskB ofB tick,
borneB diseaseB transmissionB andB otherB vectorB borneB
diseaseswB Furthermore8B severalB forestB workersB andB
scientistsBworkingBinBthisBzoneBhaveBbeenBdiagnosedBandB
treatedB forB rickettsialB diseasewB B MitesB andB ticksB areB
believedB toB beB theB vectorsB ofB theseB diseasesB andB
potentiallyB otherB newB emergingB infectiousB diseasesB suchB
asB arboviralB diseaseswB InB orderB toB assessB tick,borneB
diseasesB inB LaoB PDR8B anB in,depthB assessmentB ofB tickB
speciesBandBtheirBpathogensBwasBcarriedBoutw

BBBToBdescribeBspeciesBcompositionBandBdistributionBofBtheB
ticksBinBtheBresearchBareaw
BBBBToBdescribeBBtheBticksBBandBtheirBvectorBstatusBLputativeB
vectorsBforBviruses8BrickettsiaBandBbacteriaTw
B B ToB developB B vectorB B mapB B forB ticksB andB tick,borneB
diseasesB inBorderB toBprovideB informationBonB theBdiseasesB
surveillanceBandBcontrolw
B B BToB BdevelopB localBcapacityBbuildingBandBcompetenciesB
onB ticksB systematicszbionomicsB andB tick,borneB diseaseB
identificationw
B

ObjectivesB



MethodologyR

Building of local capacity and competencies

RRRRTraining”localRcapacityRbuilding
AsR previouslyR reportedxR toR improveR localR capacityR andR
competenciesxRtheRfirstRtrainingRwasRheldRinRVientianexRLaoR
PDRRatR IPLR fromRB(thR toRBHthRFebruaryRB.E(xRunderR theR
titleR “IntensiveR TrainingR Course”WorkshopR onR theR
TaxonomyR andR IdentificationR ofR TicksxR MosquitoesR andR
SandRfliesRfromRLaoRPDR”S

TheR courseR wasR instructedR byR DrSR PollieR LSMSR RuedaxR
PhSDSxR ResearchR EntomologistxR WRBUxR SmithsonianR
InstituteR“ruedapolOsiSeduCxRDrSRKhamsingRVongphaylothxR
MSDSxR ResearchR EntomologistxR IPLR
“kSvongphaylothOpasteurSlaCxR DrSR IanR SutherlandxR PhSDSxR
MSPHxR ChiefR ofR EntomologicalR SciencesxR NMRCqAR
“ianSsutherlandOfeSnavySmilCR andR DrSR PaulR BreyxR PhSDSxR
ResearchREntomologistxRtheRdirectorRofRtheRInstitutRPasteurR
duRLaosR“pSbreyOpasteurSlaCS

SixteenRparticipantsR fromRDepartmentRofRDiseaseRControlR
“MinistryRofRHealthC;RCMPE;RE.URMilitaryRHospital;RMilitaryR
InstitutionR forR DiseaseR PreventionR andR Control;R andR NR
provincialRdivisionsRofRCMPERattendedRtheRcourseR“FigSRECSR
ToR ourR knowledgexR thisR wasR theR firstqeverxR intensiveR
courseR dedicatedR toR theR taxonomicR identificationR andR
vectorR biologyR ofR medicallyR importantR arthropodsR toR beR
conductedRinRLaoRPDRS

CivilianIandImilitaryIpublicIhealthIprofessionalsIfromIacrossILaoIPDRI

participatedI inI theI jointI NMRC-A,I IPL,I andI WRBUI MedicalI

EntomologyIWorkshopSRR

FigureRE-RPicturesRfromRFebruaryRB.E(RcourseS

RRRInstitutRPasteurRduRLaos-RMedicallyRimportantRarthropodR
collectionRroom
InR orderR toR preserveR specimensR forR futureR researchR andR
trainingR purposesxR aR roomR ofR medicallyR importantR
arthropodRcollectionRhasRbeenRestablishedRwithRBRCornellR
Cabinets;RwithRB.RdrawersReachRforRdryRinsectRspecimensR
suchRasRmosquitoRadultsRandRoneRcabinetR forR specimensR
preservedR inRethanolRandRslideRmountedRspecimensRsuchR
asRticksxRsandqfliesxRandRmosquitoRlarvaeR“FigSRBCS
R
MedicallyI importantI arthropodI collectionI roomI inI theI

InstitutIPasteurIduILaos,IwithI2ICornellICabinetsI2brown(I

eachI withI 20I drawersI forI dryI insectI specimens,I andI aI

cabinetI 2white(I forI specimensI preservedI inI ethanolI andI

mountedIslides

FigureRB-RMedicallyRimportantRarthropodRcollectionRroomRofR
theRInstitutRPasteurRduRLaosS

Tick collection sites

InR orderR toR broadenR ourR scopeR forR tickR collectionR andR
defineR hotR spotR areasR inR NakaiR districtxR KhammouneR
provincexR weR sampledR asR manyR sitesR asR possiblexR
accordingR toR theRallottedR timeRandR logisticRdifficultiesSRWeR
investigatedR theR upstreamR andR downstreamR forestR areasR
ofR theR NamR TheunxR NamR NoyR riversxR MarkfuengR andR
KorbongRvillagesRinsideRWMPARareaxRandRNatanRVillageRinR
PhouRHinRPounRNationalRProtectedRAreaR“FigSRUCS

TheR NNTR NPAR isR underR managementR byR theR WMPAR
authoritySR ItR isR homeR toR wideR rangeR ofR wildlifeR speciesR
includingRreptilesRandRamphibiansR“B.RamphibianRspeciesxR
andRUER reptileRspeciesCxRmoreR thanR(..RspeciesRofRbirdsxR
NBR speciesR ofR mammalsR “elephantsxR muntjacxR deerxR
pangolinsxRetcSCR“http-””wwwSntBwmpaSgovSla”Ren”ecology”CSR
NatanR villageR isR locatedR inR theR PhouR HinR PounR NationalR
ProtectedR AreaR “PhouR HinR PounR NPACR inR KhammouaneR
ProvinceR andR enclosedR byR karsticR limestoneR formationsR
andR forestedR mountainsSR PhouR HinR PounR NPAR isR oneR ofR
onlyR twoR NPAsR inR LaoR PDRR coveringR representativeR
samplesRofRtheRCentralRIndochinaRLimestoneSRR

BNRINSTITUTRPASTEURRDURLAOSRRANNUALRREPORTRRB.E(



 

Tick, collection, was, conducted, during, the, dry, seasonV,
from,Gecember,to,xprilH,The,first,sampling,was,started,in,
Gecember,KI7K,and,the,last,was,in,xpril,KI76v,see,Table,
7, for, the, detail, of, our, tick, collection, sitesH, Guring, the,
course, of, collection, in, March, KI76v, temperature, for, the,
Nam,Noy,field,site,3forest9,ranged,from,7FH]R[:°q,with,a,
relative,humidity,3R/9,range,of,6:H]RF:H]8H,In,xpril,KI76v,
Makfeug, village, temperature, ranged, from, 7:H]R67H]°q,
with, a, R/, range, of, [PRFI8v, while, the, Korbong, village,
fieldRsite,temperature,ranged,K7R[[H]°q,with,a,R/,range,
of,]7H]RFF8H,,This, is,within,the,normal,season,averages,
for, this, region, in, the, same, month, [K]H]°qV, range,
3KIH]R[IH]°q9v,LP8V, range, 3]7RF[89], 3, Lao,PGR,climate,
datav,KI779H,

Yigure,[B,Map,of, field,collection,sites, in,Khammoune,Provincev,Lao,
PGRH,

,,,
77,Gecember,KI7K
]RP,Yebruary,KI7[
7:RK[,March,KI7[
:R7L,Yebruary,KI76
KR[,March,KI76
7K,Gecember,KI7K
7K,Gecember,KI7K
7[,Gecember,KI7K
7[,Gecember,KI7K
7F,Gecember,KI7K
7L,Yebruary,KI7[
7L,Yebruary,KI7[
7F,Gecember,KI7K
KI,Gecember,KI7K
7K,Yebruary,KI7[
7[,Yebruary,KI7[
76,Yebruary,KI7[
]RP,March,KI76
]RP,March,KI76

Yield,site

Nam,Noy,
river

Nam,Theun,
river

–an,Natan

Makfeung,
village

Korbong,
village

Gownstream,Nam,Noy

Gownstream,Nam,Noy
Gownstream,Nam,Noy
Gownstream,Nam,Theun
Gownstream,Nam,Theun

Name

Vang,qhang,village,

Upstream,Nam,Theun
Upstream,Nam,Theun
Upstream,Nam,Theun
Upstream,Nam,Theun
Upstream,Nam,Theun
Upstream,Nam,Theun
–an,Natan
Secondary,forest,near,
TamLuang,cave

[I,March,KI76
7,xpril,KI76
[7,March,KI76
[R],xpril,KI76

Secondary,forest
Secondary,forest
Primary,forest
Primary,forest

7PHP]IF6

7PHP6[:]
7PHP6]]L
7PHPLPLF
7PHP]P6K

7PH:P]L[

7FHIIP:F
7FHI77[P
7FHIKF:P
7FHI][LK
7FHIL[[P
7FHI]]LP
7PH:LP:PP

7PH:F7FF[

7PHF6PP[K
7PHF]I76I
7PHFKP6:6
7PHFF:KI7

Latitude

7I]H[LI6

7I]H[]P:
7I]H[]6P
7I]H[66]
7I]H[[[P

7I]H6I7P

7I]H6]PI
7I]H66:P
7I]H6LF]
7I]H6LL6
7I]H6]]P
7I]H6LP6
7I6HF7:F7F

7I6HFK:IPL

7I]H[LPL7K
7I]H[PF:F7
7I]H[PI7KP
7I]H[:L:L[

Longitude
xltitude
3meter9qollection,date

]6K

]P:
]L6
LK]
]L6

LKL

]P:
LK7
]:F
L]7
L:I
L]L
7PF

KI[

]:P
]PL
LPL
LFP

Table,7B,Yield,site,collection,coordinates,and,collection,datesH

Tick sampling procedure

Gragging,method,was,used, for, tick,sampling, from, forest,
floor,and,vegetationH,White,heavy,cotton,sheets,were,cut,
into,many,sizesB,]I,cmv,PI,cmv,and,7II,cm,widths,X,7II,
cm,longH,These,makeshift,dragnets,were,swept,along,the,
forest, ground, at, around, 7RK, m, long, intervals, around,
natural,animal, trailways,before,being,examined, for, ticksH,
Ticks, were, removed, from, the, sheets, using, forcepsv,
transferred, to, 7H], ml, labeled, cryo–tubesv, and, then,
transported,to,the,Nakai,field,Laboratory,3Ticks,were,also,
collected, from, some, domestic, animals, by, direct, hand,
removal,with,forceps,during,our,surveys9H

,In,the,Labv,ticks,were,killed,by,putting,in,the,freezer,RKI°
q,for,7I,minutesH,Then,adultsv,nymphsv,and,larvae,of,tick,
were, separatedv, countedv, and, subsequently, stored, at,
RFI°q,for,further,analysis,3species,identificationv,pathogen,
detectionv, and, discovery9H, xll, study, sites, were, dataR
logged,for,full,EPS,parameters,3see,Table,79H

Tick identification 

Ticks, were, identified, and, grouped, under, microscope, in,
cooling, conditions, 3on, ice, pack9, by, using, reference,
determinations, from, GrH, Richard, EH, Robbins, of, the, US,
xrmed, Yorces, Pest, Management, –oard, 3xYPM–9, and,
together, with, related, keys, from, Japanv, Korea, and, the,
Ryukyu, Islands, 3Yamaguti, et, alH, 7:PK9v, LH, JH, Robinson,
keys, for,genus,Amblyomma 3Nuttall, et,alH9, and,Thailand,
3Tanskull, and, Inlao, 7:F:9, for, adults, of, Haemaphysalis,
ticksH, xs, there, are, no, morphological, identification, keys,
available, for, preRimago, forms, of Haemaphysalis, sppHv,
larval, and,nymph,stages, in, this,genus,were,grouped,by,
using,their,main,morphological,characteristicsv,especially,
the,capitulumH,

Laboratory procedure for pathogen screening
 
Sample,preparation,and,RNx%GNx,extraction,,,
,,,,Tick,samples,were,pooled,in,to,groups,of,one,to,ten,by,
species, or, genusv, sexv, stage, of, developmentv, collection,
periodv,and,siteH,Specimens,were,placed, in,a,7H],ml,vial,
containing, 7, ml, of, 7X, cold, Phosphate, –uffered, Saline,
3P–S9, and, Lysing, Matrix, x, zirconium, beads, 3MP,
–iomedicals9H,Tick,pools,were,homogenized,for,7I,min,at,
a,vibration,frequency,of,K]%s,in,a,TissueLyser,II,system,,

[I



 

SQiagen®4D µfterD grindingkD beadsD andD tissuesD wereD spunD
downDbyDcentrifugationD2DminDatD-°°°D rpm4DTotalDnucleicD
acidDSbothDGNµDandDRNµ®DforDbacterialDandDviralDdetectionD
byDpolymeraseDchainDreactionDSPFR®kDM°°DμlDofDeachDpoolD
wereDextractedDandDpurifiedDbyDusingDNucleoSpin®DjDVirusD
extractionD kitD followingD manufacturer’sD protocol4D TheD
remainingD z°°DμlD ofD eachD poolD wereD storedD atD –j°°FD forD
pathogenDisolation4D

D D ReverseD transcriptaseD polymeraseD chainD reactionD forD
viralDscreeningD
MultipleDsetsDofDprimersDhaveDbeenDselectedDandDtestedDforD
screeningD arthropodsD specimensD forD theD presenceD ofD
flavivirusD andD alphavirusD sequencesD byD meansD ofD
conventionalD nestedD RT’PFRD asD previouslyD describedD
SSanchez’SecoDetDal4Dq°°MDandDq°°2®4DKnDorderDtoDimproveD
theDsensitivityDofD theD flavivirusDscreeningkDaDrealD timeDRT’
PFRD systemD isD underD evaluationD SMoureauD q°°7®4D µsD
plannedD inD theDprojectkDpositiveDsamplesD forDanyDofD theseD
twoD arbovirusD generaD detectedD throughD anD initialD
screeningDwereDre’analyzedDbyDspecificDrealDtimeDRT’PFRD
toDattemptDtoDidentifyDtheDviralDspecies4DSuchDmethodsDareD
alreadyDavailableDforDdetectionDofDtheDmainDarbovirusesDofD
humanDhealthDconcernDinDSLDµsia:DdengueDSallDserotypes®kD
WapaneseDencephalitiskDandDchikungunyaDvirus4

DDDDVirusDisolation
PositiveD samplesD forD anyD viralD markersD wereD inoculatedD
ontoDbothDmosquitoDSAedes albopictusDderivedDFI–-I®DandD
mammalianD SµfricanDgreenDmonkeyDVLRODLI®DcellD lines4D
UrieflykD sub’confluentD cellsD monolayersD preparedD inD q2D
cmqD cultureD flasksD wereD washedD onceD withD -D mlD ofD MXD
GPUS4D D µfterD removingD theD washingD solutionkD cellsD wereD
inoculatedDwithDM°°DµlD ofD eachDpositiveDpoolD supernatantD
dilutedDwithDMDmlDofDcoldDcultureDmediumDfilteredDthroughDaD
°4qqDµmDMilliporeDfilterDunit4DµfterDtwoDhoursDofDcontactkDtheD
inoculaD wereD removedD andD replacedD byD 2D mlD ofD cultureD
mediaD completedD byD fetalD calfD serum4D FulturesD wereD
maintainedD forD 2D daysD andD checkedD dailyD underD aD
microscopeDforDpresenceDofDcytopathicDeffectDSFPL®4DUpDtoD
fourD blindD passagesD wereD performedD toD followD upD ofD
cultureD negativeD forD FPL4D FellsD andD supernantantD wereD
preservedD frozenD atD ’j°°FD forD aD retrospectiveD controlD ofD
theDcultureDbyDpan’flaviDorDpan’alphaDRT’PFR4DD

DDDDUacterialDscreening
ToD investigateD theD occurrenceD ofD SpottedD %everD ;roupD
SS%;®D RickettsiaD inD ticksD inD LaosD aD molecularD screeningD
approachD targetingD theDM7kGaDgeneDwasD takenD SWiangDetD
al4Dq°°z®4DKnDorderDDtoDidentifyDDnovelDDDasDwellDasDDknownD

humanD pathogenicD speciesD aD previouslyD establishedD andD
validatedD quantitativeD real’timeD PFRD SqPFR®D assayD wasD
adaptedDforDtheDuseDwithDGNµDfromDtickDpoolsDSWiangDetDal4D
q°°zkDMayxayDetD al4D q°M-®4DµfterD severeD inhibitionDofD theD
qPFRD reactionD wasD identifiedD inD preliminaryD experimentsD
theD finalD protocolD wasD adaptedD forD theD useD withD dilutedD
SM:M°®D tick’GNµD andD theD inclusionD ofD bovineD serumD
albuminDSUSµ®DtoDminimizingDtheDeffectsDofDinhibitors4

%urtherkD aD subsetD ofD poolsD wasD investigatedD forD theD
presenceD ofD Anaplasma phagocytophilumD SM-I–7IjkD
M7–7CJDWoshuaDetDal4Dq°°z®kDEhrlichia chaffeensisDSj2–7IjkD
MMCJDµmandaDetDal4Dq°°-®DandDCoxiella burnetiiD SIj–7IjJD
j4jCJD %ournierD et4D al4D q°M°®kD allD significantD humanD
pathogensD inD manyD partsD ofD theD worldD SPrittD etD al4D q°MMkD
GumlerDetDal4Dq°°2®4

TheD validityD ofD resultsD wasD ensuredD byD theD inclusionD ofD
positiveDandDnegativeDresultsDintoDeachDrun4DTheDpossibilityD
forD cross’contaminationD wasD limitedD dueD tostrictD physicalD
separationDofDGNµDpreparationkDpre’andDpostDPFRDareasD
asDwellDasDtheDuseDofDuracil’GNµDglycosylase4D

Tick species composition and distribution

GuringDourDcourseDofDstudykDMzk7-2DticksDwereDcollectedDbyD
sweeping–draggingDmethod4DTotalDspecimensDbyDlife’stageD
includedD adultsD M7zD SMC®kD nymphsD 2kI-7D S-jC®kD andD
larvaeD jkEqzD SIMC®4D OnlyD MqD ticksD wereD collectedD fromD
domesticD animalD dogsD andD cowsD inD HorbongD villagekD
WMPµD area4D OverallkD ID tickD generaD wereD present:D
AmblyommakD DemacentorkD HaemaphysaliskD IxodeskD
RhipicephaluskD andD Boophilus4D Rhipicephalus 

haemaphysaloidesD andD BoophilusD spp4D wereD onlyD
collectedD fromD domesticD animals4D %romD sweeping–
draggingDcollectionskD9aemaphysalisDspp4D representsD theD
mostD abundantD genusD withD highD diversitykD representingD
7-4IqCD SM°kjzj–Mzk7-2®kD followedD byD Amblyomma 

testudinariumD q-47jCD S-k2°2–Mzk7-2®kD Demacentor 

auratusD q42zCD S-72–Mzk7-2®kD andD KxodesD spp4D °4°zCD
S7–Mzk7-2®DScf4DTableDq®4DDDD

Results

-MDKNSTKTUTDPµSTLURDGUDLµOSDDµNNUµLDRLPORTDDq°Mz



bw

GenusSspecies9

Makfeung7village*7WMPq7area
Amblyomma testudinarium

Haemaphysalis aborensis 

Haemaphysalis sppS7Group7w
Haemaphysalis hystricis

Haemaphysalis sppS
Haemaphysalis sppS7
Nymph7group7)S)
Haemaphysalis sppS7
Nymph7group7)Sw

z
z
z
b
w

Female Male Larval NymphTotal Trap
method Host

)
w
z
I
z

z
z
z
z
z

I)
z

)z
z
z

Iw
w

)z
T
w

D
ra

gg
in

g

G
ro

un
dc

V
eg

et
at

io
n

Development0stage

z777777777z77777777z7777777777:777777777:

Total 500000000070000000.0000000006k000000073

z777777777z77777777z7777777777w777777777w

Nam0Thuen0riverK0WMPA0area

Amblyomma testudinarium

Demacentor auratus

Haemaphysalis aborensis 

Haemaphysalis sppS7Group7)
Haemaphysalis sppS7Group7w
Haemaphysalis hystricis

Haemaphysalis sppS
Haemaphysalis sppS7
Nymph7group7)S)
Haemaphysalis sppS7
Nymph7group7)Sw
Ixodes sppS

)
z
-
z
z
L

w:

z

z

z
Total

)
)
)
z
z
:

wL

z

z

z

z

z

z

)*-zT
)
z

w*wLI
w*-w-

z
:)z

:Lb
)-
z

)Lz
I-T

z
z

-O

T-I

T

w*bTw
)T
L

w*IwI
w*O:w

)I
:LI

-O

T-I

T
4.0000000370007Kk.70002K3k5009K499

Nam0Noy0riverK00WMPA0area
Amblyomma testudinarium

Demacentor auratus

Haemaphysalis aborensis 

Haemaphysalis sppS7Group7)
Haemaphysalis sppS7Group7w
Haemaphysalis hystricis

Haemaphysalis sppS
Haemaphysalis sppS7
Nymph7group7)S)
Haemaphysalis sppS7
Nymph7group7)Sw

Total

z
I

))
z
z

):
)z

z

z

z
I

)I
z
z

))
)b

z

z

z
wLw

z
)*-z-

w)
z
z

z

z

wzz
:I
z

)*))L
)T
z
z

:O

-I-

wzz
b-I
w-

w*Lw)
b:
wO
wb

:O

-I-

00430000000420000kK7880002K.5k003K924

Korbong0villageK0WMPA0area

Amblyomma testudinarium

Haemaphysalis hystricis

Rhipicephalus haemaphysaloides

z
)
)

z
z
z

)
z
z

z
z
z

)
)
)

Amblyomma testudinarium

Boophilus spp.

Haemaphysalis hystricis

Rhipicephalus haemaphysaloides

)
)
w
w

b
z
z
w

)
z
z
z

z
z
z
z

-
)
w
I

Total 6000000000500000000k0000000000.00000000k2
Grand0Total 9400000009k0008K9250005K63700k4K74700

R
em

ov
e

7fr
om

7h
os

t

Dogs

Catle

R7 )7 female7 of7 Demacentor steini7 6Schulze7 )Obb9*7 and7 )7 female7 of7
Haemaphysalis colasbelcouri76Santos7Dias7)O-:97were7also7collected7
but7 the7 total7number7 reported7here7did7not7 include7 these7specimens7
and7 also7 other7 reference7 specimens7 that7 were7 deposited7 to7 the7 IP(
Laos7qrthropod7Collection7Room7after7confirmation7by7DrS7Richard7GS7
RobbinsS

Table7w%7Tick7species7composition*7distribution*7trap7method7and7hostS7

Laboratory0screening0for0pathogens

q7total7of7)b*-T)7ticks7 from7sweepingcdragging7collection7
were7 pooled7 into7 )*IOw7 poolsS7 So7 far*7 TL:7 6L*LOw7 ticks97
pools7 have7 been7 processed7 for7 viral7 screening7 by7 RT(
PCR7targeting7alphaviruses7and7flavivirusesS7Of7the7unfed7
L*LOw7ticks7in7TL:7pools*7wb76bt9*7w:z76bLt9777and777IL-77

6L)t97 were7 adult*7 larval7 and7 nymph7 pools7 respectivelyS7
The7 most7 abundant7 genus7 was7 Haemaphysalis sppS7
6-OS:Ot*7ILzcTL:9*7 followed7by7Amblyoma testudinarium7
6bLSbwt*7 wTOcTL:9;7 and7 Demacentor auratus 6bSTTt*7
wOcTL:9S7 None7 of7 Ixodes7 sppS*7 Rhipicephalus 

haemaphysaloides*7 and7 Boophilus7 sppS7 pools7 has7 been7
processed7 for7 DNqcRNq7 extraction7 for7 pathogen7
screeningS

7777Virus7detection
Of7the7TL:7pools7analyzed*7)TcTL:7pools7were7positive7by7
pan(alphaviruses7 in7 :7 pools7 of7 Amblyoma testudinarium7
6w7larval7and7L7nymphal7pools9*7:7pools7of7Haemaphysalis7
sppS7 6b7 larval7 and7 -7 nymphal7 pools97 and7 )7 pool7 of7
nymphal Demacentor auratusS7b7pools7of7Haemaphysalis7
sppS7 were7 found7 positive7 by7 Pan(Flaviviruses7 [w7 larval7
pools7 6one7 from7 Nam7 Theun7 and7 one7 from7 Nam7 Noy7
area97 and7 )7 nymphal7 pool7 from7 Makfeung7 village]S7 See7
Table7bS

Table7b%7qrboviral7screening7by7RT(PCR7targeting7qlphaviruses7and7
Flaviviruses7from7ticks7collectedS
7

The7 second7 screening7 by7 specific7 flavivirus7 6dengue;7
Japanese7 encephalitis;7 West7 Nile97 and7 alphavirus7
6chikungunya97 real7 time7RT(PCRs7did7not7 identify7any7of7
these7 targeted7 viruses7 within7 the7 positive7 poolsS7 Pan(
genus7PCR7products7have7been7purified7on7agarose7gels7
for7 subsequent7 sequencingS7 Future7 sequences7 will7 be7
subjected7to7blast7analysis7against7genome7data7bank7to77
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establishP whetherP theP sequenceOs7P detectedP correspondP
toP knownP virusP notP detectedP yetP inP LaosP orP toP newP viralP
species/

UpP toP nowzP twoP blindP passagesP wereP performedP forP allP
positivePpoolsPbutPnonePofPthePculturesPdisplayedPanyPCPEP
asP ofP yet/P Follow9upP passagesP willP beP performedP upP toP
passageP5PafterPwhichPallP culturesPwillPbeP testedPbyPpan9
genusPRT9PCR/

PPPPBacteriology
OfP theP :;AP poolsP analyzedzP N51:;AP O%D/DR7P poolsP wereP
positiveP forP %:kDaP PanP RickettsiazP inP 3%P poolsP ofP
Amblyoma testudinariumP O%0P larvalP andP %;P nymphalP
pools7zP 0AP poolsP ofP HaemaphysalisP spp/P O3%P larvalzP D;P
nymphalPpoolsPandP%PfemalePpool7PandP0PpoolsPofPnymphalP
Demacentor auratus/POverallP 5/3RP O%1D37PofP adultP poolszP
%;/5RP O5;1DA27P ofP larvalP poolszP andP %2/%RP O5:15;07P ofP
nymphalPpoolsPwerePpositiveP forPRickettsiaPspp/PbyPPCR/P
OverallP Demacentor auratusP tickP poolsP wereP foundP mostP
frequentlyPpositivePforPRickettsiaPspp/PpathogensPO%N/DR7zP
followedP byP AmoblyommaP spp/P O%:/;R7P andP
Haemaphysalis spp/PO%%/%RIPTableP57/

TableP5GRickettsia Pspp/PscreeningPbyPqPCRPfromPticksPcollected/

APsubsetPofPtickPpoolsPwasPadditionallyPinvestigatedPforPC. 

burnetiizP A. phagocytophilumP and E. chaffeensisP allP
pathogensP frequentlyPdescribedP inP ticks/PNonePofP theP tickP
poolsPO2RIP21;A7PwerePpositivePforPC. burnetiizPD/5RPOD1A07P
forP E. chaffeensisP ObothP Amblyomma testudinariumP
nymphPstage7zPandP2/:RPO%1%3;7PforPA. phagocytophilum  
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8LofLpools

(Amblyomma testudinarium nymphPstage7/
InP theP ;AP poolsP O;%:P ticks7P thatP haveP beenP testedP forP allP
investigatedPviralPandPbacterialPpathogensPinPthePsubsetPofP
nymphsP RickettsiaP spp/P pathogensP wereP detectedP mostP
frequentlyPfollowedPbyPE/PchaffeensisPPOTableP07/

TableP 0GP OverviewP ofP positivityP ratesP forP investigatedP viralP andP
bacterialPpathogens/

AsPinformationPonPthePticksPpresentPinPLaoPPDRPisPscarceP
andP thereP areP noP morphologicalP identificationP keysP
availableP forP pre9imagoP formsP of HaemaphysalisP tickszP
morphologicalP identificationP toPspeciesPhasPbeenPandPwillP
continueP toPbePdifficultP ifP notP impossible/P InPSEP AsiazP theP
onlyP keysP availableP forP identifyingP adultsP ofP
HaemaphysalisP ticksP areP theP keysP ofP ThailandP OTanskullP
andPInlaoP%NAN7/PThePapplicationPofPthesePkeysPtoPidentifyP
ourP tickP specimensP mayP notP beP appropriateP becauseP allP
ticksP wereP collectedP fromP theP areaP closeP toP theP Laos9
VietnamP border/P NeverthelesszP identificationP ofP thisP tickP
groupP willP beP continuedP asP farP asP possibleP throughP
collaborativeP assistanceP withP WRBUzP AFPMBzP andP
NMRC9A/PThePcombinationPofPmorphologicalPidentificationP
andPmolecularPtechniquePmayPbePanPalternativePmethodPtoP
describeP theP presenceP ofP HaemaphysalisP ticksP inP LaoP
PDR/

OurPresultsPofParboviralPdetectionPbyPRT9PCRPshowedPthatP
D/D%RP O%:1:;A7P poolsP wereP positiveP byP pan9alphavirusP
fromPAmblyoma testudinariumzPHaemaphysalisP spp/zPandP
Demacentor auratus/IP andP 2/3NRP O31:;A7P wereP foundP
positivePbyPpan9flavivirusPfromPHaemaphysalisPspp/PThisPisP
thePfirstPtimePthatParbovirusesPwerePobservedPinPticksPfromP
Laos/P AnP in9depthP studyP onP theseP viralP speciesP diversityP
warrantsP furtherP investigation/P AllP ourP tickP samplesP thatP
wereP processedP inP thisP investigationP forP arboviralP
detectionP wereP allP fromP unfedP specimensP collectedP fromP
groundP andP vegetationP byP theP dragnetP method/P TheseP
findingP mayP provideP informationP onP theirP vectorP
competenceP andP itP willP beP interestingP toP continueP toP
analyzeP theP remainingP andP fedP tickP samplesP collectedP
fromPPdogsPandPPcowsPinPPorderPPtoPPbetterPPPunderstandPtheP

LNymphL
 Amblyomma testudinarium 

 Demacentor auratus 

 HaemaphysalisPspp/PGroupP%P
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ecology2 of2 these2 pathogensP2 Our2 findings2 also2 indicated2
that2these2arboviruses2were2detected2from2both2larval2and2
nymphal2pools02so2it2is2possible2that2these2pathogens2may2
be2 vertically2 transmitted2 or2 transmitted2 by2 cofeedingP2
However02 additional2 experimental2 data2 are2 needed2 to2
confirm2 this2 hypothesisP2 The2 fact2 that2 none2 of2 the2 adult2
pools2 were2 positive02 may2 be2 due2 to2 our2 very2 limited2
sample2size02only29-2pools2VD92adult2ticksC2were2analyzedP2
Bs2 Haemaphysalis2 longicornis2 was2 incriminated2 as2 the2
vector2 of2 severe2 fever2 with2 thrombocytopenia2 syndrome2
virus2 VSéTSVC2 in2 Southern2 Zhina2 and2 South2 Korea02 a2
member2 of2 the2 family2 Bunyaviridae02 genus2 Phlebovirus2
VYu2et2alP29qRR02Park2et2alP29qRM02Yun2et2alP29qRMC02it2would2
be2very2interesting2to2continue2to2screen2our2tick2samples2
for2this2viral2genusP

Rickettsia2 sppP2pathogens2were2 identified2 in2R9P9A2of2all2
tick2 pools02 which2 is2 a2 conservative2 estimate2 as2 the2 real2
carriage2 is2 likely2 to2 be2 underestimated2 due2 to2 the2
observed2inhibition2of2the2qPZR2reactionP2Zonsistent2with2
the2finding2for2vial2pathogens02only2one2of2the2adult2pools2
was2 positive2 VqPMAC2 indicating2 that2 the2 sample2 sizes2
within2the2pools2and2overall2might2have2been2too2small2to2
detect2 pathogen2 carriageP2 This2 is2 further2 supported2 by2
findings2 from2 other2 regions2 were2 Rickettsia2 sppP2 was2
more2frequently2 identified2 in2adult2 ticks2VHildebrand2et2alP2
9qRq02 Kumsa2 et2 alP2 2 9qRMCP2 The2 highest2 carriage2 rate2 in2
our2study2was2observed2in2DemacentorCauratus2 VR7P9AC02
consistent2 with2 findings2 at2 the2 Thai1Myanmar2 border2
where2 the2 only2 Rickettsia2 sppP2 positive2 pools2 were2
Demacentor2 ticks2 VParola2 et2 alP2 2 9qq-CP2 Rickettsial2
pathogens02 like2 RickettsiaC typhi2 and2 OrientiaC

tsutsugamushi02 have2 recently2 been2 identified2 as2
significant2contributors2to2the2overall2fever2VPhongmany2et2
alP2 2 9qq702 Mayxay2 et2 alP2 2 9qR-C2 and2 central2 nervous2
system2disease2burden2VNittrich2et2alP2 2submittedC2 in2Lao2
PNRP2éurther02RickettsiaCfelis02a2member2of2the2Séè2has2
been2described2in2Lao2PNR2VNittrich2et2alP229qRMC2and2has2
been2suggested2as2a2emerging2pathogen2in2Bfrica2VParola2
et2 alP2 2 9qRRCP2 Nespite2 our2 growing2 understanding2 of2 the2
importance2 of2 certain2 members2 or2 the2 family2
Rickettsiaceae2 in2 the2 region02 this2 is2 the2 first2 large1scale2
carriage2 study2 investigating2 this2 important2 pathogen2
group2 in2 local2 ticks02which2are2 likely2 to2serve2as2vectorsP2
Interestingly02 in2 the2 small2 subset2 investigated2 A.C

phagocytophilum2 and2 E.C chaffeensis2 were2 detected2 in2 R2
VqPGAC2 and2 92 V9PMAC2 of2 tick2 pools2 respectively02 while2 C.C

burnetii02 the2 causative2 agent2 of2 Q1fever02 could2 not2 be2
detected2Vq%LICP2These2are2the2first2ever2data2available2on2222

2
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endocarditismuuuuuauprospectiveuuustudyuuofuuzvDunewucasesbuu
QlinuInfectuéisu51mvEvRvHx

Hildebrandtu Uou Krameru Uou Sachseu Sou Straubeu Xbu 7Fxvx-bu
éetectionu ofu Rickettsiau sppbu andu Anaplasma 

phagocytophilum inu Ixodesu ricinusu ticksu inu au regionu ofu
Middleu Yermanyu 7Thuringia-bu Ticksu Ticku jorneu éisu
1mLFRLCbuu

Jiangu Jou Qhanu TQou Temenaku JJou éaschu YUou Qhingu WMou
RichardsuULbu7FxxH-buéevelopmentuofuauquantitativeurealR
timeuuupolymeraseuuchainuuureactionuuuassayuuuspecificuuforu
Orientia tsutsugamushibuUmuJuTropuMeduHygu70mELvRELCb Pfaffleou Mbou Tbu Petneyou Mbu Xlgasou Jbu Skuballau andu Hbu

Taraschewskiu 7FxxD-bu pTickRinducedu bloodu lossu leadsu tou
regenerativeu anaemiau inu theu Xuropeanu hedgehogu
7uXrinaceusueuropaeus-bpuParasitologyu1367H-muHHERHLFb

PhongmanyuSouRolainuJMouPhetsouvanhuRoujlackselluSéou
Soukkhaseumu Vou Rasachacku jou Phiasakhau Kou
SoukkhaseumuSou•richithavonguKouQhuuVouKeolouangkhotu
Vou MartinezRUusselu jou Qhangu Kou éarasavathu Qou
Rattanavongu Oou Sisouphoneu Sou Mayxayu Mou Vidamalyu Sou
ParolauPouThammavonguQouHeuangvongsyuMouSyhavongu
jou Raoultu éou Whiteu NJou Newtonu PNu 7FxxC-bu pRickettsialu
infectionsu andu feverouVientianeou Laosbpu Xmergu Infectuéisbu
Feb;127F-mFLCRCFb

Prittu jSou Sloanu LMou Johnsonu éKou Munderlohu UYou
PaskewitzuSMouMcXlroyuKMouMc•addenuJéoujinnickeruMJou
Neitzelué•ouLiuuYouNicholsonuWLouNelsonuQMou•ransonuJJou
Martinu SUou Qunninghamu SUou Stewardu QRou jogumillu Kou
jjorgaarduMXouéavisuJPouMcQuistonuJHouWarshaueruéMou
WilhelmuMPouPateluRouTrivediuVUouXremeevauMXbu7Fxvv-bu
pXmergenceu ofu au newu pathogenicu Xhrlichiau speciesou
Wisconsinu andu Minnesotaou 7FxxD-bpu Nu Xnglu Ju Medu
365mHFFRHFDb

SanchezRSecoou Mbu Pbou ébu Rosarioou Qbu éomingoou Lbu
Hernandezou Kbu Valdesou Mbu Ybu Yuzmanu andu Ubu Tenoriou
7FxxL-bu pYenericu RTRnestedRPQRu foru detectionu ofu
flavivirusesu usingu degeneratedu primersu andu internalu
controlufollowedubyusequencinguforuspecificuidentificationbpu
JuViroluMethodsu1267vRF-muvxvRvxDb

SanchezRSecoouMbuPbouébuRosarioouXbuQuirozouYbuYuzmanu
andu Ubu Tenoriou 7Fxxv-bu pUu genericu nestedRRTRPQRu
followedubyusequencinguforudetectionuanduidentificationuofu
membersu ofu theu alphavirusu genusbpu Ju Virolu Methodsu 95
7vRF-muvLERvCvb

Jongejanou •bu andu Ybu Uilenbergu 7FxxH-bu pTheu globalu
importanceuofuticksbpuParasitologyu129 Suppl:uSERvHb

Kumsau jou Socolovschiu Qou Raoultu éou Parolau Pbu 7FxvH-bu
Spottedu feverugroupu rickettsiaeu inu ixodidu ticksu inuOromiaou
XthiopiabuTicksuTickujorneuéisbu

Loftisu Uéou Massungu R•ou Levinu MLbu 7FxxE-bu Quantitativeu
realRtimeu PQRu assayu foru detectionu ofu Xhrlichiau
chaffeensisbuJuQlinuMicrobiolu41mEzJxREzJFb

Mayxayu Mou QastonguayRVanieru Jou Qhansamouthu Vou
éubotRPérésu Uou Parisu éHou Phetsouvanhu Rou
Tangkhabuanbutrau Jou éouangdalau Pou Inthalathu Sou
SouvannasinguPouSlesakuYnouTongyoouNouQhanthongthipu
Uou Panyanouvongu Pou Sibounheuangu jou Phommasoneu Kou
éohntu Mou Phonekeou éou Hongvanthongu jou Xayadethu Sou
KetmayoonuPoujlackselluSéouMooreuQXouQraiguSjoujurnsu
MRUou vonu Sonnenburgu •ou Qorwinu Uou deu Lamballerieu Xou
Yonz•lezu IJou Qhristophelu XMou Qawthorneu Uou jellu éou
NewtonuPNbu7FxvE-buQausesuofunonRmalarialufeveruinuLaosmu
auprospectiveustudybuTheuLancetuYlobaluHealthu1meHCReLHb

Nuttallou Ybu Hbu •bou Wbu •bu Qooperou Qbu Warburtonou Lbu Xbu
Robinsonu andu ébu Rbu Urthuru Ticksmu ptbIVbu Theu genusu
UmblyommaouvDFCouQambridgeuUniversityuPressb
Parkou Sbu Wbou jbu Ybu Songou Xbu Hbu Shinou Sbu Mbu Yunou Mbu Ybu
HanouMbuYbuParkouQbuParkuanduJbuRyouu7FxvH-bupPrevalenceu
ofusevereufeveruwithuthrombocytopeniausyndromeuvirusu inu
Haemaphysalisu longicornisu ticksu inu Southu Koreabpu Ticksu
Tickujorneuéisu57C-muDJLRDJJb

ParolauPbu 7Fxvv-buRickettsiau felismu fromuau rareudiseaseu inu
theu USUu tou au commonu causeu ofu feveru inu subRSaharanu
UfricabuQlinuMicrobioluInfectu17mDDCRvxxxb

Parolau Pou Qornetu JPou Sanogou YOou Milleru RSou Thienu HVou
Yonzalezu JPou Raoultu éou Telfordu ISou Wongsrichanalaiu Qbu
7FxxE-bu éetectionu ofu Xhrlichiau sppbou Unaplasmau sppbou
Rickettsiau sppbou andu otheru eubacteriau inu ticksu fromu theu
ThaiRMyanmaru borderu andu Vietnambu Ju Qlinu Microbiolu
41mvCxxRvCxzb
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VaccineHPreventableHDiseasesHLaboratoryH
Lao-Lux joint Lab 

HeadpofpLaboratory:p
ProfessorHClaudepMULLER,pScientificHDirectorH

Scientists:p
AntonypBLACK,HScientistHandHResponsibleHofHtheHLab
PhonethipsavanhpNOUANTHONG,pPostzdoctoralHresearcher

Technicians:
DidpPANYATHONG

Projects

MumpsHseroprevalenceHandHmolecularHepidemiologyT
HepatitisHBHvirusHinHtheHLaoHPeople’sHDemocraticHRepublic:H
aHcrossHsectionalHserosurveyHinHdifferentHcohortsT
DiphtheriaHseroprevalenceHinHHuaphanHProvinceT
SerosurveillanceHofHvaccineHpreventableHdiseasesH
andHhepatitisHCHinHhealthcareHworkersHfromHLaoHPDRT

VaccinationHeffectivenessHwithinHtheHLaoHNationalH
ExpandedHProgramHofHImmunisationHinHprovincesHofH
BolikhamxayKHVientianeHandHKhammouanT
HepatitisHBHandHCHvirusHinHLaoHbloodHdonorsTH
EvaluationHofHinfluenzaHvirusHcirculationHandH
transmissionHinHpigsHandHfreeHrangingHpoultryHfromH
mixedHfarmsHinHLaoHPDRT
ChildhoodHrespiratoryHinfectionsHinHLaoHPDRT

HH

JuniorpScientist:p
KeooudomphonepVILIVONG
SiriphonepVIRACHITH

TheH LaoLuxH LaboratoryH isH operatedH byH theH InstituteH ofH ImmunologyH inH LuxembourgH andH aimsH toH buildH capacityH forH
investigationsH ofH importantH humanH andH animalH infectiousH diseasesH andH toH initiateH andH supportH collaborativeH researchH
projectsHinHLaoHPDRTHTheHlaboratoryHcarriesHoutHcountryzspecificHresearchHinHLaoHPDRHfocusingHonHvaccinezpreventableH
infectiousH diseasesKH zoonoticH diseasesKH identificationH ofH newH virusesH andH variantsH andH otherH investigationsTH TheseH
studiesHareHimportantHtoHestimateHtheHburdenHofHspecificHinfectionsKHtoHpromoteHvirusHoutbreakHcontrolKHtoHimproveHanimalH
healthHwelfareHandHproductivityKH toHsupportHpublicHhealthHpoliciesHandHvaccinationHprogrammesHandH toHoptimizeHhealthH
strategiesT

PhDpstudent:
KostantinpEVDOKIMOV
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The research projects include important components:

wwwwwInvestigationwofwpublicwandwanimalwhealthwchallengeswcausedwbywinfectiouswdiseases0
wwwwwTrainingwofwlaboratorywandwacademicwstaffwandwstudentswbothwatwIPLwandwCRP2Santé0
wwwwwImplementationwofwwnewwtechnologieswbywtechnologywtransferwandwbywprovidingwequipment0
wwwwwProvidingwinternationalwwvisibilitywtowscientistswfromwLaowPDRwandwaccesswtowthewinternationalwscientificwcommunity0
wwwwwwDisseminationwofwresearchwresultswthroughwscientificwpublicationskwpresentationswandwinternationalwmeetingswaswwellwaswwwww
nationalwandwinternationalwpresswreleases0
wwwwwTechnicalwwandwscientificwsupportwforwotherwlaboratorieswinwLaowPDR0
wwwwwTeaching1trainingwofwlaboratorywstaffwfromwcollaboratingwlaboratories0

Areas of research and surveillance include:

wwwwwImmunologywandwgenetic1antigenicwdiversitywofwviruseswincludingwmolecularwepidemiology0
wwwwPublicwhealthwwissueswrelatedwtowinfectiouswdiseaseswinwhumanswxmeasleswviruskwrubellawviruskwmumpswviruskwhepatitisw
viruskwrespiratorywviruseswetc:0
wwwwwPublicwhealthwandwwanimalwwelfarewissueswrelatedwtowveterinarywviruses0

VisitingwscientistswfromwInstitutewofwImmunologykwLuxembourg:
Dr0wKonstantinwEvdokimov

StudentswtrainedwinwM4F3:
Dr0wKongwSayasinhkwInstitutwdewlawFrancophoniewpourwlawMedecinewTropicale0

Financialwsupport
ThewlaboratorywiswfundedwbywawgrantwfromwthewGovernmentwofwthewGrandwDuchywofwLuxembourg0
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ProjectpcoordinatorzJudithpHuebschenIp7ntonyp8lackIpTlaudepMullerp
MemberpofpstaffzpKeooudomphonepVilivongIpThanthasonepSouvannaso

Mumpspseroprevalencepandpmolecularp
epidemiology

Mumpsp isp ap vaccinep preventablep diseasep causedp byp
mumpsp virusp wfamilyzp ParamyxoviridaeIp genuszp
Rubulavirus.pwithpapsubclinicalpcoursepinpupptoponepthirdpofp
allp cases3p Tommonp manifestationsp includep parotitisp andp
respiratorypsymptomsDpandporchitispinppostpubertalpmales3p
Laboratoryp diagnosisp reliesp onp detectionp ofp specificp IgMp
antibodiesp orp mumpsp virusp RN73p 8asedp onp G24p
nucleotidesp coveringp thep smallp hydrophobicp wSH.p genep
regionIp2Fpdifferentpgenotypespofpmumpspvirusphavepbeenp
proposedpwithpgenotypespTIpFIpGpandpHppredominatingpinp
7sia3ppInpF62FIp2F6poutpofp2%0pWHOpmemberpstatespw4Fx.p
werepusingpmumpspvaccinepinptheirpnationalpimmunizationp
schedule3pInpLaopP<RIpmumpspispnotpapnotifiablepdiseasep
andp mumpsp vaccinep isp currentlyp notp includedp inp thep
routinepchildhoodpimmunizationpprogram3p

InporderptopassesspthepburdenpofpdiseaseIpwepinvestigatedp
thep seroprevalencep ofp mumpsNspecificp IgGp antibodiesp
acrossp fourp provinces3p Inp additionIp wep continuep top
geneticallyp characterizep mumpsp virusesp fromp outbreaksp
andpsinglepcasespbroughtptopourpattentionpbypthepNationalp
Tenterp forp Laboratoryp andp Upidemiologyp wNTLU.p andp
medicalp doctors3p 8loodp and1orp throatp swabsp fromp
suspectedp casesp arep investigatedp forp specificp IgMp
antibodiesporpviralpRN73

7ctivitiespandpProspective

Partners

MumpspcasesptopdatephavepoccurredpbetweenpMarchpandp
Novemberp inp F622NF62Gp andp 9N29p yearp oldsp werep mostp
affected3pFourp sequencesp fromp anpoutbreakp inp thepNorthp
ofp Laop P<Rp inp F622p werep identicalp andp belongedp top
genotypep G3p Uightp sequencesp fromp twop outbreaksp andp p
wop individualp casesp fromp F62Fp andp F62Gp belongedp top
genotypepJ3pInpadditionIpserapcollectedpfrompFGW%phealthyp
infantspandpschoolppupilspbetweenp%pmonthspandp2%pyearsp
andpfromppregnantpwomenpbetweenp24pandp04pyearspwerep
investigatedpforpmumpsNspecificpIgG3pOverallIp9O3Fxpwerep
positiveIp G%39xp werep negativep andp thep remainingp F3Gxp
werep equivocal3p Thep seropositivityp increasedp withp ageIp
withp thep lowestp percentagep foundp inp thep -2p yearp oldp
infantsp w%32x.p andp thep highestp inp thep cohortp ofp pregnantp
womenp w4%3Fx.3p Morep femalesp thanp malesp werep
seropositivep w4630p versusp 903%x.3p Therep werep somep
differencespbetweenptheplocations3p
pp
Swabpandpserumpsamplespfrompsuspectedpcasespcontinuep
top bep collectedp andp analyzedp inp ongoingp activep mumpsp
surveillancepinpcollaborationpwithpNTLU3

Thesep datap willp bep presentedp asp ap posterp atp thep 2Fthp
InternationalpTonferenceponpMolecularpUpidemiologypandp
Uvolutionaryp Geneticsp ofp Infectiousp <iseasesIp 8angkokIp
22N2Gp<ecemberIpF620p

ppp
pp

p p <epartmentp p p ofp p PathologyIp Universityp ofp Healthp
SciencesIpVientianeIpLaopP<R3pp
p p p Luangprabangp p Provincialp p p HospitalIp LuangprabangIp
LaopP<R3
pppp<epartmentpofpPathologyIpFacultypofpMedicineIpThiangp
MaipUniversityIpThailand3p
pppppWHOppLaopTountrypOfficeIpVientianeIpLaopP<R3
p p Nationalp Tenterp forp p Laboratoryp andp UpidemiologyIp
VientianeIpLaopP<R3
p p p pPublicpHealthpLaboratorypServicesp8ranchIpTentrep forp
Healthp ProtectionIp <epartmentp ofp HealthIp Hongp Kongp
S7RIpThina3
pp

G%pINSTITUTpP7STUURp<UpL7OSpp7NNU7LpRUPORTppF620
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Figureyq8y
Mapy ofy Laoy PDRy showingy they differenty sampley collectiony sitesy fory
mumpsy seroprevalencey andy casey moleculary characterisation3y PVy )y
province9yPFy)yprefecture3y

Figurey08y
Phylogeneticy treeybasedyonyTqGynucleotidesyofy theymumpsyvirusySHy
geney regiony andy they Kimuray 02parametery modely andy they Neighbor2
Joiningyalgorithm3yLightygreyydotsymarkytheysequencesyobtainedyfromy
theymumpsyoutbreakyiny0-qq;ygreyytrianglesyhighlightysequencesyfromy
they 0-q0y outbreaky andy blacky diamondsy showy sequencesy fromy they
0-qTy outbreak3y They greyy squarey andy they blacky triangley marky they
individualy casesy fromy 0-q0y andy 0-qT;y respectively3y Whitey dotsy
indicatey they closesty relativesy ofy they sequencesy fromy Laoy PDRy
identifiedybyyBLAST3y

FigureyT8y
SeroprevalenceyofymumpsyIgGyinyWydifferentylocationsyinyLaoyPDR3
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Projectvcoordinator7vSntonyvUlack%vElaudevMullerv
Membervofvstaff7vKeooudomphonevVilivong%v
PhonethipsavanhvNouanthong%vDidvPanyathongv

HepatitisvUvvirusvinvLaosvavcrossv
sectionalvserosurveyvinvdifferentvcohorts9v

SctivitiesvandvProspective

HUVvisvendemicvinvthevLaovPDR%vbetweenv4I53.vofvbloodv
donorsvbeingvchronicvcarriersvofvHUV%vandvisvthevcausevofv
highv morbidityv andv mortality9v Itv isv believedv thatv mostv
infectionsv occurv duringv earlyv childhood%v e9g9v duringv birthv
orvearlyvfamilyvlife9vIfvinfectedvatvbirth%vchildrenvhavevav63.v
riskv ofv developingv chronicv infection9v Thisv ratev decreasesv
tov)3.vifv infectedvbetweenvthevagesvofvonevandvfivevandv
tovFI53.v ifv infectedvafterv thevagevofv F9vSsv screeningv forv
hepatitisv Uv surfacev antigenv 8HUsSg-v inv pregnantv womenv
andv immunoglobulinv prophylaxisv inv newbornsv arev notv
widelyvpracticedvinvLaovPDR%vroutinevinfantvvaccinationvisv
thev mainstayv ofv thev preventionv ofv earlyv childhoodv
infection9

Fromv(335%vtherevhasvbeenvavphasedvintroductionvofvHUVv
vaccinev intov thev nationalv immunizationv schedule9v
Eurrently%v infantsvarevscheduledvtovreceivevthevHUVvbirthv
dosev withinv (xv hoursv afterv birth%v followedv byv HUVv
containingv vaccinev atv 2%v 53v andv 5xv weeksv ofv agev inv
combinationv withv diphtheria%v tetanus%v pertussisv andv
Haemophilusvinfluenzaevbvvaccinev8DTPIvHepUIHib-9vThev
birthvdosevofvHUVvvaccine%vfollowedvbyvthevtimelyv)vdosev
schedule%v isv assumedv z3v tov 6F.v effectivev inv preventingv
motherItoIchildv transmissionv ofv HUV9v However%v thev HUVv
birthvdosevcoveragev invLaovPDRvwasvonlyvapproximatelyv
(4.vinv(355–(35(%vlargelyvbecausevthevmajorityvofvbirthsv
arevunattendedvhomeIbirthsv82(.vinv(353-9vFurthermore%v
duev tov thev difficultv accessv tov healthcarev forv av largev
proportionv ofv thev Laov population%v onlyv z4.v ofv childrenv
lessv thanv 5v yearv oldv receivedv allv threev DTPIHepUIHibv
vaccinationsvinv(3559

Wev performedv av crossIsectionalv surveyv inv fourv differentv
subIpopulationsv fromv Laov PDRv withv differentv agesv andv
vastlyvdifferentvaccessv tovvaccinationvandvgeneralvhealthv
care–v infants%v preIschoolv children%v schoolv pupilsv andv
pregnantvwomen9vSmongv56(vinfantsvagedv6vto52vmonthsv
testedv inv thev urbanv settingsv ofv Vientianev andv Luangv
Prabang%vonlyvonevcarriedvHUsSgvwhilev()v85(.–vallvwerev
agedv 6–53v months-v werev antiIHUcv positive9v SntiIHUcv
positivity%v usuallyv indicativev ofv HUVv exposure%v mayv alsov
bev attributedv tov passivev transferv ofv maternalv antibodiesv v
stillv detectablev atv thisv age9v Importantly%v thev lowv HUsSgv
prevalencev inv thev infantsv invourvstudyvmayvbevseenvasvav
positivev impactv ofv thev vaccinationv policyv implementedv inv
thev districts9v Thisv isv alsov supportedv byv thev F696.v
seroprevalencev ratev ofv antiIHUsv alone%v reflectingv anv
active%v albeitv lowIlevel%v immunizationv campaignv inv thesev
areas9vOurvresultsvshowvthatvvaccinationvcoveragevamongv
infantsv evenv inv thev mainv citiesv ofv Luangv Prabangv andv
Vientianevremainsvinadequate9vThisvisvinvlinevwithvthevlowv
vaccinationv coveragev withv thev HUVv birthv dosev 8xxIx4.-v
andv thev DTPIHepUIHib)v 843I4F.-v reportedv fromv thesev
citiesvinv(3559vItvcanvbevexpectedvthatvinvavruralvsettingvthev
coveragevisvevenvlower9

Indeedvonlyv5)92.vofvourvpreIschoolvchildrenvagedv5vtovxv
yearsv fromv ruralv settingsv inv Huaphanv provincev hadv antiI
HUsv antibodiesv alone%v suggestingv thatv veryv fewv childrenv
hadv beenv vaccinated9v Distancev fromv thev nearestv healthv
centrev wasv significantlyv associatedv withv vaccinationv
status%vemphasizingvthevrelationshipvbetweenvaccessvandv
vaccinationvcoveragev 8pv;v3935-9v Invcontrastv(59).vwerev
antiIHUcv positive%v reflectingv av priorv exposurev tov HUVv inv
thisv agev groupv ratherv thanv passivev transferv ofv maternalv
antibodies9vFurthermore%vx9F.vwerevHUsSgvcarriersvasvav
resultvofvearlyvlifevexposure9

Thevschoolvpupilsv invourvstudyvwerevrecruitedvfromvsemiI
urbanv settingsv inv Luangv Prabang%v Uoulhikhamxaiv andv
Savannakhetv provinces9v Thosev agedv 6v andv underv werev
bornv afterv thev introductionv ofv thev HUVv vaccines9v Thev
HUsSgv prevalencev increasedv fromv x9).v 8similarv tov thev
x9F.vinvthevunderIfivesvinvHuaphanvprovince-vinvthevFvtov6v
yearsv oldv tov z94.v betweenv 53v andv 5xv years9v Sssumingv
thatvmostv chronicv infectionsvarev acquiredvduringv thev firstv
yearsv ofv life%v thev lowerv HUsSgv prevalencev canv bev
consideredv asv thev resultv ofv improvedv vaccinationv
coverage9v Thev increasev ofv antiIHUcv prevalencev fromv
569x.vinvthev53vtov5xvyearsvoldvtov(z93.vinvthev5Fvtov56v
yearsv bracketv showsv thatv HUVv exposurev continuesv andv
mayvevenvintensifyvaftervthevagevofv5xvyears9v

x5vINSTITUTvPSSTEURvDUvLSOSvvSNNUSLvREPORTvv(35x



The2 pregnant2 women2 in2 our2 study2 were2 recruited2 from2
urban2 areas2 of2 Luang2 Prabang2 and2 Vientiane32 The2 high2
HBsAg2 prevalence2 of2 j3UR2 in2 this2 cohort2 represents2 a2 2
high2risk2of2vertical2transmission2of2HBV2and2stresses2the2
need2to2promote2HBV2vaccination2of2all2children2at2birthq2a2
strategy2that2has2proved2effective2in2many2other2countries2
within2the2region32
Lao2 PDR2 is2 heterogeneous2 in2 terms2 of2 vaccination2
coverage2 and2 access2 to2 healthcare32 Because2 of2
geographical2 and2 ethnic2 heterogenicity2 and2 nonW
randomised2sampling2it2 is2difficult2and2even2not2indicated2
to2extrapolate2our2 seroprevalence2data2 to2 the2entire2Lao2
population32Neverthelessq2we2clearly2show2that2there2is2a2
positive2 impact2 of2 HBV2 vaccine2 as2 evidenced2 by2 low2
prevalence2of2HBsAg2in2infants2and2schoolWchildren2under2
C42years2i3e32those2born2after2its2introduction3

A2 significant2 improvement2 in2 immunization2 coverage2 of2
children2 would2 require2 strengthening2 routine2 outreach2
servicesq2 by2 mobile2 teamsq2 especially2 in2 remote2 areasq2
paired2 with2 a2 strict2 management2 of2 the2 cold2 chain2 and2
reliable2certification2of2vaccinations3

These2 data2 were2 presented2 at2 the2 Third2 National2
Workshop2on2Hepatitisq2Vientianeq2SWMth2Novemberq2U4CF

222
2 2 2 2 Lao2Red2 2Crossq2National2Blood2Transfusion2Centreq2
Vientianeq2Lao2PDR32
2 2 2 Department2 2 2 of2 2 Pathologyq2 University2 2 of2 Health2
Sciencesq2Vientianeq2Lao2PDR32
22222Department2of2Pathologyq2Faculty2of2Medicineq2Chiang2
Mai2Universityq2Thailand3

Black2APq2Nouanthong2Pq2Nanthavong2Nq2Souvannaso2Cq2
Vilivong2 Kq2 Jutavijittum2 Pq2 Samountry2 Bq2 Lutteke2 Nq2
Hubschen2JMq2Goosens2Sq2et2al:2Hepatitis2B2virus2 in2 the2
Lao People’s Democratic Republic: a cross sectional 
serosurvey in different cohorts.2 BMC2 infectious2
diseases2U4CFq2In2Press3

Partners

2

Publication

FU

Figure2F:2
Hepatitis2B2seroprofile2with2age32Excluding2S2participants2with2no2age2
data2and2M42with2equivocal2antiWHBs2data32Numbers2above2columns2
represent2number2per2age2group3

22



Publication:Publication:

 

Eackground

ProjecthcoordinatorWhhUntonyhElack2hClaudehMuller2hYveshEuisson
MemberhofhstaffWhKeooudomphonehVilivong2hNaphavanhhNanthavongh

Diphtheriahseroprevalenceh
inhHuaphanhProvinceXh

Prospective

Diphtheriah ish ah vaccine0preventableh infectioush diseaseh
causedh byh theh bacteriumh Corynebacterium diphtheriaeXh
Theh diseaseh ish spreadh primarilyh byh dropletsh fromh theh
nose2h throath andh eyesh andh affectsh allh agesh buth ish moreh
prevalenthinhunvaccinatedhindividualshbelowhthehagehofh34Xh
Inh lateh 9z392h thereh wereh diphtheriah outbreaksh inh theh
provincesh ofh Huaphan2h Eokeo2h Xayabouly2h Xiengh
KhouanghandhVientianehandhinhVientianehcapitalX
h

Inhcollaborationhwithh theh Instituthdeh lahFrancophoniehpourh
lahMedecinehTropicaleh inhVientiane2hwehaimedh tohassessh
theh diphtheriah immunizationh statush ofh childrenh inh twoh
districtshofhthehprovincehofhHuaphanhandhtohdeterminehtheh
reasonsh forh non0vaccinationh andh lackh ofh seroconversionh
amonghvaccinatedhchildrenX

Followinghparentalh informedhconsent2h3x9hbloodhsamplesh
wereh takenh fromh childrenh betweenh theh agesh ofh 39h toh 4)h
monthsh inh Kuanh andh Xamtaih districtsh ofh Huaphanh
provinceXhUntibodiesh tohDiphtheriah toxinhwerehdetectedh inh
%8h childrenh w(xX(.1Xh Weh alsoh foundh 8).h wereh infectedh
withh intestinalh parasitesXh Theseh datah indicateh veryh lowh
vaccinehcoveragehandhhighhintestinalhparasitehinfectionshinh
Huaphanh province2h particularlyh inh ruralh areash farh fromh
healthhcentresX
h

Uctivities

Theseh datah wereh presentedh inh posterh formath ath theh
Nationalh Healthh Researchh Forum2h Vientiane2h Octoberh
9z3xh andh haveh beenh reportedh toh theh Laoh MOHXh Uh
manuscripthofhthesehdatahishinhpreparationX

h h h Instituth h deh lah h Francophonieh h pourh lah Médecineh
TropicaleXh
hhhhhhLaos0JapanhJointhLaboratoryhforhParasitology2hInstituth
PasteurhduhLaos2hVientiane2hLaohPDRX

Partners

8xhINSTITUThPUSTEURhDUhLUOShhUNNUULhREPORThh9z38
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Background

ProjectKcoordinator:KAntonyKBlack.KClaudeKMullerK
MemberKofKstaff:KPhonethipsavanhKNouanthong.K
KeooudomphoneKVilivong.KDidKPanyathong.KSiriphoneKVirachithK

SerosurveillanceKofKvaccineKpreventableK
diseasesKandKhepatitisKCKinKhealthcareK
workersKfromKLaos
K

TT

HealthcareK workersK (HCWWK haveK increasedK riskK ofK
exposureK toK infectiousK diseasesK andK infectedK HCWK
representK aK potentialK sourceK forK onwardK transmissionK ofK
pathogensK toK susceptibleK patientszK ItK isK importantK thatK
theseKrisksKareKminimized.KbothKbyKreducingKexposureKandK
byK vaccinationK inK theK caseK ofK vaccineIpreventableK
infectionsz

InK thisK study.K weK aimK toK estimateK theK susceptibilityK ofK
healthcareK workersK fromK central.K provincialK andK districtK
hospitalsK toK3KvaccineIpreventableK infectionsKandKagainstK
HCVzK WeK haveK recruitedK overK 1666K participantsK toK theK
studyK andK begunK toK analyseK seraK forK theK presenceK ofK
antibodiesK againstK hepatitisK B.K hepatitisK C.K measles.K
rubella.K tetanusKandKdiphtheriazKPreliminaryKdataKsuggestK
thatKaKhighKproportionKofKLaoKHCWKremainKsusceptibleKtoK
infectionKwithKhepatitisKB.Kdiphtheria.K tetanusKandKrubellazK
DataKanalysisKisKongoingz

KK

ActivitiesKandKProspective

VaccinationK effectivenessK withinK theK
LaoK NationalK ExpandedK ProgramK ofK
ImmunisationKthreeKprovinces

InK orderK toK analyseK theK effectivenessK ofK theK routineK
childhoodK vaccinesK weK haveK initiatedK aK studyK inK
collaborationK withK LuxK DevelopmentK toK determineK theK
antibodyK levelK amongK vaccinatedK LaoK infantszK InK total.K
approximatelyK 1666K childImotherK pairsK haveK beenK
recruitedK fromK theK provincesK ofK Boulhikhamxay.K
KhammouanKandKVientianezKLevelsKofKantibodiesKspecificK
forK severalK vaccineIpreventableK diseasesK willK beK
assessedK includingK hepatitisK B.K diphtheria.K tetanus.K
measlesK andK rubellazK SerologicalK dataK fromK theK childrenK
willKbeKanalysedKinKrelationKtoKvaccinationKstatus.KmaternalK
immuneKstatus.KnutritionalKstatusKandKparasiteKloadzK

K

HepatitisK BK andK CK virusK inK LaoK bloodK
donorsz

TheKLaoLuxKlaboratory.KinKcloseKcollaborationKwithKtheKLaoK
RedKCross.KhasKbegunKtoKinvestigateKtheKcharacteristicsKofK
hepatitisKinfectionsKinKLaoKbloodKdonorszKSoKfar.KoverKE666K
serumK samplesK haveK beenK collectedK fromK 3K provinceszK
TheseK samplesK willK beK analysedK forK prevalenceK ofK pastK
andK chronicK infection.K occultK infections.K andK furtherK
characteristicsKofKtheKvirusKandKhostKresponseKtoKinfectionK
orKvaccinationzK

ActivitiesKandKprospective

ActivitiesKandKprospective



Evaluationkofkinfluenzakviruskcirculationk
andk transmissionk ink pigsk andk freek
rangingkpoultrykfromkmixedkfarmsk

Wek aimk tok evaluatek thek presencek andk characteristicsk ofk
influenzakviruseskcirculatingkinkseveralkhostskinkLaokPDR;k
Furthermorek wek wishk tok investigatek thek transmissionk ofk
influenzak strainsk fromk onek hostk tok anotherk andk evaluatek
thek potentialk healthk risksk associatedk withk thek circulatingk
viruses;

InkcollaborationkwithkthekFacultykofkAgriculture5kUniversityk
ofkLaos5k furtherksamplekcollectionk iskongoingk fromkmixedk
farmsk ink Vientianek Province;k Swabsk fromk pigs5k chickensk
andkduckskarekbeingkcollectedkandkwillkbekassessedkinkthek
Laok Luxk Laboratoryk fork influenzak andk otherk viruses;k Ak
researcherk fromkthekFacultykofkAgriculturekwillkbek trainedk
atkthekInstitutkPasteurkdukLaoskinksamplekprocessingkandk
PCR;

Activitieskandkprospective

PartnerskforkongoingkstudieskKXH)

k k Nationalk Centerk fork k Laboratoryk andk Epidemiology5k
Vientiane5kLaokPDR;
kkkkVientianekcentralkhospitals%kMitthapab5kSettathirathkandk
Childrens;
k k Vientianek k districtk hospitals%k Sykhod5k Chantabouly5k
Sysatanak5kXaysetha;
k k Provincialk Laok k hospitals%k Huaphan5k Khammouan5k
LuangprabangkandkBoulhikhamxay;
k k k Luxembourgk k Agencyk k fork Developmentk Cooperationk
CLuxkDevelopment25kLaokPDR;
kkkkNationalkkImmunizationkProgramme5kMinistrykofkHealth5k
LaokPDR;
k k k Nationalk k Institutek k ofk k Publick Health5k Vientiane5k Laok
PDR;
k k k Laok Redk k Cross5k Nationalk Bloodk Transfusionk Centre5k
Vientiane5kLaokPDR;
k k Departmentk k ofk k Pathology5k k Universityk ofk Healthk
Sciences5kVientiane5kLaokPDR;
kkkkNationalkkAnimalkkHealthkLaboratory5kVientiane5kLaokkkkk
PDR;kkkkkkkkkkkk
kkkkFacultykkofkkkAgriculture5kUniversitykofkLaos5kLaokPDR;kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
kkkkDepartmentkkofkPathology5kFacultykofkMedicine5kChiangk
MaikUniversity5kThailand;
kk

kk

Activitieskandkprospective

()kINSTITUTkPASTEURkDUkLAOSkkANNUALkREPORTkkKXH(

Thek studyk aimsk tok determinek thek patternk ofk respiratoryk
infectionkinkchildrenkinkLaokPDR;kWekalsokaimktokprovidekak
detailedk analysisk ofk etiologicalk andk riskk factorsk
determiningk thek morbidityk duek tok childhoodk respiratoryk
tractk infectionsksuchkaskmicrokRNAkandkcytokinekprofiles;k
)4k swabsk andk nasopharyngealk aspiratesk havek beenk
collectedktokdate5kwithkKTUkrespiratoryksyncytialkviruskandk
4Ukinfluenzakpositivekbykrapidktest;kSamplekcollectionkandk
datakanalysiskarekongoing;k

Childhoodkrespiratorykinfectionskink
Laos
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Background

Project,coordinator/,DrN,Shigeyuki,Kano
Member,of,staff/,Moritoshi,IWUGUMI-Phonepadith,Khattignavong-
Pheovaly,Soundala-,Lavy,Lorphachan,and,other,visiting,scientistsN
,

Development,of,Innovative,Research,
Technique,in,Genetic,Epidemiology,of,
Malaria,and,Other,Parasitic,Diseases,
in,Laos,for,Containment,of,Their,
Expanding,Endemicity

Malaria-, Schistosomiasis, (Schistosoma mekongi), and,
Opisthorchiasis, (Opisthorchis viverrini), have, tremendous,
health, burden, on, the, people, in, Lao, PDRN, Ulthough,
significant, reductions, in, malaria, transmission, have, been,
reported, due, to, the, large(scale, insecticide(treated, bed,
nets, EITNsO,distribution, through, the,Global,Fund, to,Fight,
UIDS-,Tuberculosis,and,Malaria-,strategies,based,on,the,
scientific,evidence,have,not,been,developed,to,deal,with,
the,genetic,variation, in,parasites,and,vectors,population-,
and, drug, resistant, malariaN, In, fact-, artemisinin, resistant,
malaria,was,reported,in,Uttapeu,province,in,2Fw1,EUshley,
et, alN-, 2Fw1O-, and, it, has, to, be, further, surveyed, in, other,
provinces,especially, in, the,Southern,part,of, this,countryN,
Estimation, of, the, geographical, origin, and, spread, of, its,
resistance, is, particularly, essential, for, developing, control,
strategiesN,

Since, prevalence, of, Schistosomiasis, (S. mekongi), and,
Opisthorchiasis, (O. viverrini), are, localized, to, Lao, PDR,
and, surrounding, countries-, they, are, often, called, as,
neglected, tropical, diseasesN, However-, the, prevalence, of,
Opisthorchiasis, is, estimated, as, high, as, w4(41R, in, Lao,
PDR-, causing, the, unacceptable, burden, on, the, peopleN,
Indeed-, little, information, on, the, molecular)genetic,
epidemiology, of, the, , Opisthorchiasis, is, , available, , to,
develop,effective,measures,for,its,preventionN,

The, Government, of, Lao, PDR, requested, Japan,
International,Cooperation,Ugency, EJICUO, to,establish, the,
Lao(Japan,Joint,laboratory,within,Institut,Pasteur,du,Laos,
EIPLO, for, conducting, highly, technological, research, on,
Plasmodium,falciparum,and,PN,vivax-,SN,mekongi,and,ON,
viverriniN, The, joint, research, will, concentrate, on, genetic, ,
epidemiological, studies, to, detect, and, control, the,
emergence, and, dissemination, of, these, parasitic,
diseasesN,The,Project,will,also,contribute, to, the,capacity,
development,of,researchers,and,technicians, in,Lao,PDR,
through,training,of,field,and,Lab,work-,seminar,and,career,
developmentN

Objectives, of, this, project, are, EwO, to, develop, more,
convenient,and,accurate,methods,EPCR,methods-,LUMP,
methods-, etcNO, for, diagnosis, of, the, diseases-, E2O, to,
monitor,temporal,and,spatial,epidemiological,situations,of,
pathogens, and, vectors, of, the, diseases-, E0O, to, analyze,
mechanisms, of, emergence, and, expansion, of, the, drug,
resistant, malaria-, especially-, artemisinin, resistance-, and,
E1O, to, analyze, glucose(z(phosphate, dehydrogenase,
EGzPDO, activity, of, Lao, population, for, evaluation, of,
possible, usage, of, primaquine, EHowes, et, alN-, 2Fw0O-,
utilizing, molecular, biological, techniquesN, Based, on, the,
scientific, evidence, obtained, by, this, project-, health,
education, for, the, people, will, be, strengthened, and,
endemicity,of,the,diseases,will,be,monitored,together,with,
the,local,Lao,Ministry,of,HealthN,Research,results,will,also,
be, utilized, in, government, services, for, sustainable,
development,of,Lao,PDRN

Five,years,EMay,2Fw1,to,Upril,2Fw%O

Objective

Study period of the project

1H,INSTITUT,PUSTEUR,DU,LUOS,,UNNUUL,REPORT,,2Fw1
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Study sites of the project

MalariaLGP. falciparum, P. vivax6-L
SavannakhetL Province/L AttapeuL Province/L ChampasakL
Province/L SaravanL Province/L SekongL Province/L XiengL
KhouangL Province/L PhongL SaliL Province/L
LouangphrabangLProvince

SchistosomiasisLGS. mekongi6-L
KhongLDistrict/LChampasakLProvince

OpisthorchiasisLGO. viverrini6-L
KhammuaneL Province/L ChampasakL Province/L SaravanL
Province/LAttapeuLProvince

MalariaLGP. falciparum, P. vivax6-
LLLLMicroscopicLobservationLofLbloodLsmear/LmalariaLrapidL
diagnosticL testsLGRDTs6/LandLG0PDLactivityLassayLwillLbeL
performedL usingL bloodL samplesL collectedL byL fingertipL
prickL fromL theLpeopleL inLmalariaLendemicLareasLonLsitesL
andForL inLtheLIPL.LForLG0PDLactivityLassay/LG0PDLAssayL
KitL GDojindoL MolecularL Technologies/L Inc/L Japan6L willL beL
employed.
L L L BloodL L sampleL collectionL onL filterL papersL byL fingertipL
prickLfromLtheLpeopleLinLtheLmalariaLendemicLareasLwillLbeL
performedL forL DNAL analyses/L suchL asL PCRL methods/L
LAMPL methods/L detectionL ofL drugL Gartemisinin/L
atovaquone/L chloroquine/L etc.6L resistantL mutations/L andL
otherL geneticL epidemiologicalL analysesL byL DNAL
sequencingLGIwagamiLetLal./LBjJBLRLBjJN6.
L L MosquitoL sampleL collectionL inL theL malariaL endemicL
areasL willL beL performedL forL identifyingL speciesL andL
malariaL infectionL rateL byL morphologicalL observationL andL
DNALanalyses.
L L IfL possible/L L inL vivoL drugL GCoartem-L artemetherI
lumefantrine6L susceptibilityL testL willL beL performedL atL
hospitalsLGorLvillages6LinLtheLendemicLprovinces.
L L L IfL possible/L BmlL ofL bloodL willL beL takenL fromL malariaL
patientsL forL inL vitroL drugL GCoartem6L susceptibilityL testL
throughLPlasmodiumLfalciparumLcultureLandLspecialLDNAL
analysis/L i.e.L wholeL genomeL sequencingL byL NextL
GenerationL SequencerL toL identifyL newL responsibleL drugL
resistantLgeneGs6LatLNCGMLlaboratoryLinLJapan.LL
LL

Study Design, Procedure of Sample 
Collection and Analyses

SchistosomiasisLGS. mekongi6-
L L MicroscopicL observationL L ofL stoolL sampleL fromL theL
peopleL inL SchistosomiasisL endemicL areasL willL beL
performedL onL sitesL andForL theL IPL.L FormalinIdetergentL
methodL forL precipitationL ofL theL eggsL orL MiniL Parasep®L
GAPACOR/LUK6LwillLbeLemployed.
L L L BloodL sampleL L collectionL onL filterL papersL byL fingertipL
prickL fromL theL peopleL inL theL SchistosomiasisL endemicL
areasLwillLbeLperformedLforLDNALanalyses/LsuchLasLPCRL
methods/L LAMPL methods/L andL otherL geneticL
epidemiologicalLanalysesLbyLDNALsequencing.
L L LFreshLwaterLsnailL GNeotricula6LsampleLcollectionL inL theL
SchistosomiasisL endemicL areasL willL beL performedL forL
identifyingL speciesL ofL theL snailL andL infectionL rateL ofL  S. 

mekongiL inL theL snailL byL morphologicalL observationL andL
DNALanalyses.
L L WhenL weL findL cercariaL ofL S. mekongiL inL theL snail/L
geneticL epidemiologicalL analysesL willL beL performedL byL
DNALsequencing.
L L LMicroscopicLobservationLofLstoolLsampleL fromLAnimalsL
GpotentialL reservoirs/L suchL as/L Pig/L Cow/L WaterL Buffalo/L
Dog/LCat/Letc.6LinLSchistosomiasisLendemicLareasLwillLalsoL
beL performedL onL sitesL andForL inL theL IPL.L FormalinI
detergentL methodL forL precipitationL ofL theL eggsL orL MiniL
Parasep®LGAPACOR/LUK6LwillLbeLemployed.

OpisthorchiasisLGO. viverrini6-
L L L MicroscopicL L observationL L ofL stoolL L sampleL fromL theL
peopleL inL OpisthorchiasisL endemicL areasL willL beL
performedLonLsitesLandForL inL theL IPL.LFormalinIdetergentL
methodL forL precipitationL ofL theL eggsL orL MiniL Parasep®L
GAPACOR/LUK6LwillLbeLemployed.



Ethical clearance

Theu SGTR-PSu projectu wasu approvedu byu theu Nationalu
-thicsu Qommitteeu foru Healthu Researchu inu theu Nationalu
InstituteuofuPublicuHealthu2NIOPH0.uMinistryuofuHealth.uLaou
P’RuinuJzU3g

Malariau fieldu surveyu wasu carriedu outu inu Seponu district.u
Savannakhetuprovince.u inu theucentralupartuofuLaouP’Ru inu
Gugustu JzU3gu Thisu fieldu surveyu wasu carriedu outu withu
collaborationu withu staffu fromu theu QMP-.u theu NIOPH.u
Malariau Stationu Savannakhetu Provincialu Healthu
’epartment.u andu au teamu headedu byu Professoru Kazuhikou
Mojiu inu Nagasakiu University.u Japangu Weu collectedu bloodu
samplesufromupeopleuinuWuvillagesu2KalukuKao.uKalukuMai.u
andu Kalengu Kang0.u Seponu district.u foru identifyingu theu
prevalenceu andu molecularu characteristicsu ofu malariagu Inu
orderu touestimateuau rateuofuasymptomaticumalariaupatientu
2orumalariaucarrier0.uweucollectedubloodusamplesufromubothu
malariau patientsu andu healthyu peopleu inu theu Wu villagesu
2Tableu Uu Lu J0gu Theu analysisu ofu theu bloodu samplesu isu
ongoingg

TableuUVuNumberuofuparticipantsuandumalariaupositiveucasesubyuR’Tuinu
theuWuvillagesuinuSeponudistrict.uSavannakhetuprovinceuinuJzU3

R’TVuRapidu’iagnosticuTestu2MalariauAgbPf/Pv.uStandardu’iagnosticsu
IncguKorea0

u u u xloodu u sampleu collectionu onu u filteru papersu byu fingertipu
pricku fromu theu peopleu inu theu Opisthorchiasisu endemicu
areasuwillubeuperformeduforu’NGuanalyses.usuchuasuPQRu
methods.u LGMPu methods.u andu otheru geneticu
epidemiologicaluanalysesubyu’NGusequencingg
u u Freshu wateru snailu 2Bithynia0u andu Freshu wateru fishu
samplesu collectionu inu theuOpisthorchiasisuendemicuareasu
willu beu performedu foru identifyingu speciesu ofu vectorsu andu
infectionu rateu ofu b O.b viverriniu inu theu vectorsu byu
morphologicaluobservationuandu’NGuanalysesg
uuuuWhenuweufinducercariauorumetacercariauofuO.bviverriniuinu
theu vectors.u geneticu epidemiologicalu analysesu willu beu
performedubyu’NGusequencingg

Activities

VillageuName Population NoguofuParticipantu2M0 R’Tu240

KalukuKao
KalukuMai
KalenguKang

Jz3
Uz3
JJU

UWJu2:3gB0
uu:Wu2:zg:0
Uz3u23BgU0

z
z
&

TableuJVuSummaryuofumalariaupositiveucasesubyuR’TuinuSeponudistrict.u
SavannakhetuprovinceuinuJzU3

R’TVu Rapidu ’iagnosticu Testu 2Malariau Agb Pfb /b Pv.u Standardu
’iagnosticsuIncguKorea0
Pf:bPlasmodiumbfalciparum,bPv:bPlasmodiumbvivax

Bloodbsamplebcollection

Gu totalu ofu JFFubloodu samplesuwasucollectedu fromupeopleu
2bothu malariau patientsu andu healthyu people0u inu Wu malariau
endemicu villagesu 2Kaluku Kao.u Kaluku Maiu andu Kalengu
Kang0u onu filteru papersu 2FTGTMu Qlassicu Qard.u G-u
HealthcareuLifeuSciences0ubyufingertipuprickgu

DNAbextractionbfrombthebbloodbsamplesb(Onbgoing):

Totalu genomicu ’NGu wasu extractedu fromu allu theu filteru
papersuusinguauQIGampu’NGuMiniuKitu2Qiagen.uValencia.u
QG.u USG0u inu accordanceu withu theu manufacturer’su
instructionguSixupunchedkoutucirclesu2Jummudiameter0ufromu
theueachu filteru paperuwereuusedu foru’NGuextractionguTheu
extractedu’NGuwasueluteduwithuU&zuμLuofuelutionubufferuinu
theuKitguTheu’NGuwillubeuuseduforufurtheruanalysesusuchuasu
molecularu diagnosis.u examinationu ofu drugu resistantu
mutation.uandupopulationugeneticuanalysisg

VillageuName
KalenguKang
KalenguKang
KalenguKang
KalenguKang
KalenguKang

uuuI’
KLkJJ
KLk&W
KLk:W
KLk:B
KLkB3

Sex
M
F
F
F
M

Gge
W3
Uz
F
F
B

R’Tu240
Pfu240
Pfu240
Pfu240
Pfu240
Pfu240

xodyutemperatureu2oQ0
W:g:
W:gF
W:gU
WBgz
WBgU

3FuINSTITUTuPGST-URu’UuLGOSuuGNNUGLuR-PORTuuJzU3
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Prospective Scientific communications

TheE Lao3JapanE jointE LaboratoryE continuesE toE workE inE
collaborationEwithEtheENCGM2EtheECMPEEandEtheENIOPH2E
vDmEtoEdevelopEmoreEconvenientEandEaccurateEmethodsEforE
diagnosisE ofE malaria2E schistosomiasis2E andE
opisthorchiasis2E v.mE toE investigateE temporalE andE spatialE
epidemiologicalE situationsE ofE pathogensE andE vectorsE ofE
theE diseases2E vFmE toE analyzeE mechanismsE ofE emergenceE
andEdisseminationEofEtheEdrugEresistantEmalaria2EandEvAmEtoE
analyzeEGRPDEactivityEofELaoEpopulationzEFurtherEsampleE
collectionEandEDNAEanalysesEofEtheEdiseasesEareEongoingzE
TheESATREPSEprojectEwillEprovideEtheEscientificEevidenceE
forE understandingE ofE theE diseasesE andE forE theE diseasesE
controlE inE LaoE PDRE andE otherE countriesE inE GreaterE
MekongESubregionz

EEEEE

EEEEECenterEforEMalariology2EParasitologyEandEEntomology
EEEEEvCMPEm2EMinistryEofEHealth2EVientianeECity2ELaoEPDRE
EEEEENIOPH2EVientianeECity2ELaoEPDR
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They visited Institut Pasteur du Laos!
   

jP FebruaryP -:SEP P CelebratingP theP signingP ofP theP MemorandumP ofP
UnderstandingPTMOUkPPbetweenPthePPresidentAPDrIPMasatoPKasugaAPNationalP
CenterP forP GlobalP MedicineP TNCGMkP P TokyoP JapanP andP DrIP ântoineP desP
GraviersAP CFOP representingP IPP LaosIP P P âlsoP inP attendanceP wereVP DrIP
ShigeyukiP KanoAP DrIP JunP KoboyashiAP DrIP DarounyP PhonekeoAP P DrIP
PhonepadithPKhattignavongAPThisPMOUPpavedPthePwayPforPthePsigningPofPtheP
JICâvJSTPSâTREPSPProjectIPP

SHP MarchP -:SE SigningP ofP MemorandumP ofP UnderstandingP betweenP
InstitutP PasteurP duP LaosP TDrIP PaulP BreyAP DirectorkP andP LuxembourgP
DevelopmentP âgencyP TPeterP HeimannAP ChiefP TechnicalP âdvisorkP forP
cooperativeP projectsP inP theP areaP ofP VaccineP PreventableP DiseasesIP
TheP GovernmentP ofP theP GrandP DuchyP ofP LuxembourgP isP aP majorP
donorPofPthePInstitutPPasteurPofPLaosIP

-RPMayP-:SEPThePInstitutPPasteurPduPLaosPTIPLkPandPthePDiseasePPreventionP
InstituteP ofP MilitaryP HealthP DepartmentP TDPIMHDkAP MinistryP ofP NationalP
DefensePsignedPaPMemorandumPofPUnderstandingPforPresearchPandPtrainingP
inP theP areasP ofP infectiousLparasiticP diseaseP diagnosticsAP vectorP controlP andP
biomedicalP researchIP IPLP andP theP DPIMHDP haveP previouslyP engagedP inP
trainingP inP thePareaPofPdenguePvirusPdiagnosticsPandPserotypingAPasPwellPasP
vectorP controlIP TheP MOUP willP allowP DPIMHDP staffP toP carryP outP onvthevjobP
trainingPatP IPLPandPalsoPallowP IPLPstaffP toPprovideP trainingPatP thePLaoPârmyP
hospitalP laboratoriesP andP trainingP facilitiesIP TheP MOUP willP alsoP allowP theP
partiesPtoPwritePjointPgrantPproposalsIP

TheP signatoriesP wereP LtIP ColIP DrIP XaysavengP PhommathaAP ChiefP ofP theP
DiseaseP PreventionP InstituteAP onP behalfP ofP theP LaoP DepartmentP ofP MilitaryP
HealthP andP DrIP PaulP BreyAP DirectorP ofP IPP LaosAP LaoP MinistryP ofP HealthIP
WitnessesPwerePColIPDrIPBounteunPBandavongPChiefPofP thePDepartmentPofP
MilitaryPHealthPandPHisPExcellencyAPDrIPPonmekPDalaloyAP formerPMinisterPofP
HealthPofPLaoPPDRPandPHonoraryPChairmanPofPIPPLaosIPRepresentativesPofP
theP CabinetP andP DepartmentP ofP CommunicableP DiseaseP ControlP ofP theP
MinistryP ofP HealthP andP MembersP ofP theP LaoP DepartmentP ofP MilitaryP HealthP
alsoPattendedPthePceremonyI

â B

S:PJuneP-:SEPP
âkP VisitP ofP MrIP JeanvChristopheP PhilbeAP DirectorP ofP theP SouthP andP
SouthPEastPâsiaPDivisionPofPthePElectricitéPdePFrancePTEDFkPandPMrIP
FrançoisP âilleretAP FormerP DirectorP GeneralP ofP ElectricitéP deP FranceP
TEDFkP andP formerP ChairmanP ofP theP BoardP ofP DirectorsP ofP InstitutP
PasteurP alongP withP HIEIP DrIP PonmekP DalaloyP formerP MinisterP ofP
HealthP ofP LaoP PDRP andP HonoraryP ChairmanP ofP InstitutP PasteurP ofP
LaosPandPDrIPPaulPBreyAPDirectorPofPInstitutPPasteurPduPLaosIPP
P BkP VisitP ofP MrIP JeanvMarcP ChâtaignerAP DeputyP DirectorP generalP forP
GlobalP âffairsAP DevelopmentP andP PartnershipsAP FrenchP ForeignP
âffairsP MinistryP withP DrIP PaulP BreyAP DirectorP ofP IPP LaosP explainP
researchPactivitiesIPPP



xéNOctoberNk,x5NNVisitNofNProfJNDrJNPhonethepNPholsenaNPresidentNofN
theNSocialNandNCulturalNAffairsNCommitteeNofNtheNNationalNAssemblyNofN
LaoN PDRN withN hisN delegationN discussingN withN DrJN MarcN GrandadamN
(HeadNofN theNArbovirologyNandNEmergingNVirusesN labNatN IPNLaosHN toN
gatherN informationNonNtheNpreparednessNofNIPNLaosNinNtheNcaseNofNNaN
suspectedNcaseNofNEbolaNinNLaoNPDRJNNNN

x,NJulyNk,x5NVisitNofNDrJNShoichiroNTonomuraINExecutiveNDirectorNofNJapanN
ScienceN andN TechnologyN AgencyN andN DrJN GoN TotsukawaIN DepartmentN ofN
InternationalN AffairsN JapanN ScienceNandN TechnologyN AgencyN withNDrJN PaulN
BreyNDirectorNofNIPNduNLaosJ

k-NSeptemberNk,x5N VisitN ofNHJEJNEksavangNVongvichitINMinisterN ofN
HealthNofNLaoNPDRNandNChairmanNofN theNDirectorsNofN IPNLaosNwithN
DrJN DarounyN PhonekeoIN DeputyN DirectorN ofN IPN LaosN andN otherN
membersN ofN theN CabinetN ofN theN MinistryN ofN HealthN toN inspectN theN
laboratoryNcapacityNofNIPNLaosNasNtheNfirst)lineNlaboratoryNtoNdiagnoseN
suspectedNcasesNofNEbolaNinNLaoNPDRJNNN

kN JulyN k,x5N VisitN ofN N theN delegationN fromN FondationN MérieuxJN DrJN MarcN
GrandadamN(HeadNofNtheNArbovirologyNandNEmergingNVirusesNlabNatNIPNLaosHN
explainingNtheNresearchNactivitiesNofNhisNgroupNtoNMmeNMireilleNGuigazN(ViceN
ChairN ofN theN GlobalN FundHIN ProfJN DavidN HeymannN N (ViceN PresidentN ofN theN
BoardNofNDirectorsNofNtheNFondationNMérieuxHNandNDrJPaulNBreyIN(DirectorNofN
IPNLaosHJN

-BNINSTITUTNPASTEURNDUNLAOSNNANNUALNREPORTNNk,x5
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Teaching/Training

BNIOctoberIB7N6IFirstDAidIcoursesIwereIgivenItoIallIofItheIstaffIwhoI
workIinItheIfieldIandIremoteIareas

NBIMarchIB7N6IIIntensiveIITrainingIIICourse3WorkshopIIonIIItheII
TaxonomyIandIIdentificationIofIMosquitoesPITicksIandISandfliesIfromI
LaoIPDR

zD:INovemberIB7N6ISinceIIBiosafetyIandIBiosecurityIareIessentialItoILabIworkPI
IPLIhasIorganizedItrainingIofIItrainersIforIIJItargetedIILaboratoriesIIfromIIIcentralPI
provincalIandIdistrictIhospitals

NEISebtemberIB7N6IInsecticideIresitanceIbioassayItraining

B7IJuneIB7N6IIdentificationIofIparasiteIegg)I
TrainingIofIIFMTstudent

InDhouseIEnglishIlessonsIareIgivenIJItimesIaIweekIforIzIgroupsI
qbeginnersPIintermediatePIadvanced,
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