


Hookworm and Ascaris infection intensities were reduced by 93% (p = 0.02) and 57% (p =

0.03), respectively. In contrast, Trichuris infection intensity was not significantly reduced by

MDA (p = 0.61) over this time period.

Conclusion/Significance

These results provide strong evidence that semiannual MDA with albendazole alone is a

safe and effective strategy for LF elimination in Central Africa. Community MDA also had a

major impact on STH infections.

Author summary

In low-incomerural settingsof Africa,populationsarecommonlyaffectedby multiple
parasiticdiseases.Someof thesediseaseshavebeentargetedfor elimination through
dedicatednationalor internationalprograms.In 2012,theWorld HealthOrganization
(WHO) definedaspecificstrategyto eliminatelymphaticfilariasis,thediseaserespon-
siblefor elephantiasis,in centralAfrica.Thisstrategyconsistsin treatingthewhole
populationliving in endemicareaseverysixmonthswith asingledonateddrugÐalben-
dazole.Togetherwith theuseof thenight bednetsdistributedaspart of malariapro-
grams,it wasexpectedthat this strategycouldinterrupt thetransmissionandeliminate
lymphaticfilariasislocallywithin periodof 4 to 7 years.Here,weevaluatedthis strategy
in two endemiccommunitiesnearBandunduin theDemocraticRepublicof theCongo.
Wealsoassessedtheimpactof thesemiannualcommunitytreatmentson threespecies
of gastrointestinalparasiticworms.Our resultssuggestthat semiannualMDA with
albendazoleis effectivefor LF elimination in CentralAfrica,but theyalsoindicatethat
drug-basedonly interventionis not enoughto eliminategastrointestinalworm infec-
tions in areaswith high transmission.

Introduction

Lymphaticfilariasis(LF) in Africa iscausedbyWuchereria bancrofti andis transmittedmainly
byAnopheles or Culex mosquitoes.In 2000,theWorld HealthOrganization(WHO) launched
aneliminationprogramfor LFthatwasbasedon aninnovativerapidmappingprocedureto
identify endemicareas,andannualmassdrugadministration(MDA) of albendazole(ALB,
400mg)plusivermectin(150±200μg/kg) in countrieswhereonchocerciasisiscoendemicwith
LF,andwith ALB plusdiethylcarbamazine(DEC)in countrieswith no onchocerciasis.More
than7billion treatmentsweredeliveredto populationsin needbetween2000and2017,and
thishashadasubstantialimpacton infectionprevalenceandintensityof transmission[1].
However,thepresenceof Loa loa in CentralAfrica preventsthewidespreaduseof ivermectin
for LFeliminationin areasthatarenot alreadyreceivingivermectinfor onchocerciasiscontrol,
becauseivermectinsometimescausesseriousadverseeventsthatcanincludecomaanddeath
in individualswith highL. loa microfilaremia[2]. Thissituationrepresentsamajorchallenge
for LFelimination in Africa.

WHO proposedaprovisionalstrategyfor controllingLF in areaswith coendemicloiasis
but whereonchocerciasisisabsentin 2012.Thisconsistsof MDA usingALB (preferablywith
semiannualdelivery)togetherwith integratedvectormanagement[3]. It hasbeenestimated
that1.4million peoplelive in areaspotentiallytargetablewith this treatmentscheme.[4] So

PLOS NEGLECTED TROPICAL DISEASES Semiannual albendazole for lymphatic filariasis elimination in Central Africa

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0008322 June 23, 2020 2 / 12

conclusionscontainedwithinarethoseof the
authorsanddonotnecessarilyreflectpositionsor
policiesof theBill& MelindaGatesFoundation.

Competinginterests: Theauthorshavedeclared
thatnocompetinginterestsexist.

https://doi.org/10.1371/journal.pntd.0008322


far, thisstrategyhasbeensupportedby resultsfrom asinglepublishedstudythatwascon-
ductedin anareain theRepublicof theCongowherebaselinecirculatingfilarial antigenemia
(CFA)andmicrofilaremia(Mf) prevalencesweremoderate(17.3%and5.3%,respectively)[5].
In June2014,westartedaparalleltrial in anareaof theDemocraticRepublicof theCongo
with significantlyhigherbaselineinfectionprevalences.Thispaperreportstheimpactof eight
roundsof MDA with ALB on LFandon STHin thishighendemicitysetting.

Methods

Study design

Theobjectiveof thisstudywasto assesstheimpactof semiannualcommunitytreatmentswith
ALBon LFandSTHovera4-yearperiod.Thestudywasconductedin Mbunkimi (3Ê31041@S,
17Ê37044@E)andMisay(3Ê30044@S,17Ê37029@E),two contiguousvillageslocatedin asavanna
areaof theKwilu province,in theDemocraticRepublicof theCongo.Dueto their proximity
andsimilarity, thetwo villageswereconsideredto beonecommunityfor thisstudy.An
exhaustivecensusof thepopulationwasconductedin April 2014,approximatelyonemonth
beforethestartof thetrial. Thecensuswasupdatedprior to eachround of MDA to enablepre-
cisecalculationsof treatmentcoverage(seebelow).Baselineandpost-treatmentparasitological
assessmentsfor LFandSTHwereconductedbetweenmid-Juneandmid-Julyfor theyears
2014,2015,2016,2017and2018.MDA usingALB wasconductedeveryyearjustafterthe
parasitologicalexaminations,andalsoin lateDecember2014,2015,2016and2017.Therefore,
eachparasitologicalassessmentoccurred6monthsafterthepreviousMDA. Annualparasito-
logicalassessmentswereperformedfor those� 5yearsof age.During eachround of MDA,
ALBwasalsoofferedto all childrenaged2±4yearsof age,but theywerenot targetedfor para-
sitologicalassessment.

Detection of W. bancrofti infections

W. bancrofti infectionsweredetectedbyantigentestingwith mf testingreservedfor thosewith
positiveantigentests.CFAwasdetectedwith theFilariasisTestStrip(FTS)(Alere-Scarbor-
ough,Scarborough,ME) accordingto themanufacturer'sinstructions.Theresultswerescored
semi-quantitativelyaspreviouslydescribed[6]. All individualswith apositiveFTS(score� 1)
wereinvited to return for bloodsamplingbetween10:00PM and1:00AM for assessmentof
W. bancrofti mf. Fingerswerecleanedwith analcoholwipeandprickedwith a1.5X 2.0mm
BD Microtainercontactactivatedlancet(BectonDickenson,FranklinLakes,NJ).Bloodwas
collectedwith acapillarytube,andtwo bloodsmears(volume70μL each)werepreparedfor
eachsubject.On thenextday,thebloodsmearsweredehemoglobinized,stainedwith Giemsa,
andexaminedby two experiencedmicroscopists.Eachmicroscopistreadoneof thetwo slides
from eachsubject.Differencesof>10%in Mf countswereresolvedbyre-examinationof both
slides.TheMf countfor individual subjectswasdefinedasthearithmeticmeanof thecounts
from thetwo slidesandreportedasmf permilliliter of blood(mf/mL).

Detection of STH infections

Everyday,about10householdslistedin thecensusregisterwerevisited,andall occupants
aged5 yearsor olderwereaskedto report for testingandtreatmenton thenextday.They
werealsogivena50mL plasticstoolcontainerandaskedto collectasampleof their stoolthe
followingmorning.Thestoolsspecimenswerecollectedeverydayataround9AM, storedin
coolingboxeswith icepacksandshippedwithin 6 hoursto thelaboratorywheretheywere
placedin arefrigeratorat6ÊC.Fromeachsample,two thick smearswerepreparedwithin 24h
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of collectionaccordingto themodifiedKato-Katzmethod[7]. Slideswereexaminedby
microscopyata40xmagnificationwithin 1 hour afterpreparation,andresultswerereported
aseggspergramof stool(epg).

Drug distribution, treatment coverage and bednet usage

IndividualswhohadanegativeCFAresultwereimmediatelytreatedwith ALB (400mg)
whichwastakenon thespotunderthedirectobservationof investigators.Thosewith positive
CFAresultsreceivedthedrug justaftercollectionof night bloodfor mf testing.Finally,all
inhabitantswhohadnot participatedin theparasitologicalsurveyor whomissedthenight
bloodtesting(dueto absenceor refusal)werelatervisitedathomeandofferedALB treatment.
All drugsweredistributedunderthesupervisionof alocalhealthcareworkerwhowasalsoin
chargeof thepopulationcensus.For treatmentof youngchildren,ALB tabletswerecrushed
with aspoonandmixedwith water.AlthoughWHO considersthatpregnantwomencanbe
treatedwith ALBduring thesecondor third trimester,wedecidedto excludeall pregnant
womenfrom MDA. ALB wasofferedto themby thelocalhealthcareworkeraftertheygave
birth. Thetreatmentcoveragewascalculatedasthenumberof individualswhoreceivedthe
drugdividedby thepopulationaged� 2 yearsold asrecordedin thecensusprior to theMDA.
Foreachindividual,wecomputedthetotalnumberof ALBdosesreceivedduring thestudy
accordingto theinformation reportedin treatmentbooks.Bednetusagewasassessedwith the
questionªDid yousleepunderabednet lastnight?º

Statistical analysis

Thecumulativenumberof treatmentsreceivedby theparticipantswhowerepresentin June
2018wasanalyzedasafunction of ageandgenderusingananalysisof variancefollowedbya
TukeyHSDposthoctest.Infectionprevalencein thepopulationbetweenthebaselineexami-
nationround andyear4 werecomparedindependentlyfor eachparasitewith theChi-squared
test.Infection intensitiesfor eachW. bancrofti microfilaremia(mf/mL) andfor STHinfection
(eggspergram,epg)werecomparedusingtheMann-Whitneytest.A longitudinalanalysisof
prevalenceandinfectionintensitieswasconductedin asubgroupof individualswhowere
examinedbothatbaselineandatyear4usingMcNemarandWilcoxonsignedrankstests,
respectively.Meaninfectionintensitymeasuresfor W. bancrofti (mf/mL) andSTH(epg),are
reportedasgeometricmeansof positivecounts(GM) or arithmeticmeans(AM).

TheprevalenceofW. bancrofti microfilariacarriersin thecommunitywascalculated
assumingthatpersonswith negativeCFAresultshadmf countsof zero,andthecommunity
microfilarial loadwascalculatedastheWilliamsgeometricmean(i.e.thegeometricmeanof
(Mf counts+1)minus1).ForSTHinfections,weconsideredclassesof infectionintensityin
accordancewith theWHO guidelines[8].

Ethical clearance

Thisstudywasapprovedby theHealthEthicsCommittee(ComiteÂNationald'Ethiquedela
SanteÂ, CNES)of theDemocraticRepublicof theCongoandconductedwith personnelof the
Ministry of PublicHealthof thecountry.Thepurposeof thestudywasverballypresenteddur-
ing meetingswith villageleadersandthento all studyparticipantsin bothFrenchandLingala
(nationalofficial language).A documentwritten in Frenchandin Lingaladetailingthestudy
purposeandactivitieswasalsogivento eachindividual.Adult participantssignedaninformed
consentform. Participantsyoungerthan18yearsof agewereenrolledonly if theyexpressed
verbalassentto participatein thestudyandif at leastoneparentsignedaparentalconsent
form.
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Results

Study participants and treatment coverage

In June2014,Mbunkimi andMisayhadatotalpopulationof 1290inhabitants,amongwhich
1033were� 5 yearsof age.Thepopulationsize,numberof participantswhounderwentCFA
testing,night bloodsmearssamplingandwhoprovidedstoolsarepresentedin Table1.There
wereno exclusioncriteriaregardingCFAtesting.Thereforeall consentingresidentsof the
studycommunitiesages> 5 yearsweretestedfor CFAregardlessof whethertheywereeligible
for treatment.

Thetreatmentcoveragerangedbetween56%and87.8%during the5-yearperiod(Table1).
No adverseeventswerereportedafterthe8308ALBtreatmentsdistributedthroughoutthe
study.Amongthe531individualswhowereexaminedin June2018,themediannumberof ALB
dosesreceivedbetweenJune2014andDecember2017was7(InterquartilerangeIQR:5±8).The
totalnumberof albendazoledoseswasnot dependenton gender(p-value= 0.4033)but varied
acrossage-groups(p-value= 0.0021),with thelowestvaluerecordedin the20±29year-oldgroup
(mean= 3.8)andthehighestvaluesin the5±9(mean= 5.35)and10±14(mean= 5.55)groups.

Impact of eight semiannual community ALB treatments on lymphatic

filariasis in the community

TheCFAprevalencein thecommunitydecreasedfrom 31.6%(95%confidenceinterval,CI:
28.5±34.9)in 2014to 8.5%(95%CI: 6.4±11.2)in 2018(p-value<0.001,seeFig1 for interim
CFArates).Themostimportant drop in CFAprevalencewasobservedin the40±49year-old
agegroup:CFAdroppedfrom 58.1%(95%CI: 46.4±68.9)in 2014to 25%(95%CI: 13.2±42.1)
in 2018(Fig2).Of note,in 2018,therewereno CFAcarriersin theyoungestage-group(Fig2).
In 2018,contraryto observationsfrom thepreviousyears,mostpositiveFTShadscoresof 1
(low intensity)andno FTShadscoresof 3 (high intensity)(Fig1).Assumingthatall individuals

Table 1. CFA, circulating filarial antigenemia by the Filariasis Test Strip (FTS).

June 2014 Dec. 2014 June 2015 Dec. 2015 June 2016 Dec. 2016 June 2017 Dec. 2017 June 2018

TotalPopulation 1266 1276 1316 1336 1335 1321 1324 1296 1278

Pop� 2 years 1177 1197 1194 1241 1233 1260 1299 1273 1275

Treated(%of Pop� 2 years) 924(78.5) 902(75.4) 846(70.9) 1046(84.3) 878(71.2) 1106(87.8) 815(62.7) 1077(84.6) 714(56.0)

No. participants for LFassessment 820 - 795 - 766 - 701 - 531

Age,years� 20(10±35) - 18(10±33) - 18(10±34) - 16(9±33) - 19(11±35)

Sex-ratio(M/F)� 0.88 - 0.96 - 0.82 - 1.12 - 1.29

No. CFA+(%of examined) 259(31.6) - 228(28.7) - 158(20.6) - 107(15.3) - 45(8.5)

No. Night bloodsmears 249 - 202 - 138 - 95 - 43

No. Night bloodsmearswith mf (%)1 97(39%) - 62(30.7%) - 29(21%) - 13(13.7%) - 5 (11.6%)

No. stoolsamples 413 - 214 - 308 - 251 - 184

Age,years§ 19(10±36) - 16.5(8±39) - 15(8±35) - 10(8±15) - 10(8±12)

Sexratio§ 0.75 - 1.00 - 0.96 - 1.21 - 1.79

Bednetusage(verbalreport)� 61.1% - 50.6% - 98.3% - 63.6% - 46.1%

Mf, microfilaremia
1 percentageof bloodsmearswith microfilariaein individualswith positiveCFAtestresults

Dataaren, n (%),or median(Inter QuartileRange),unlessotherwisespecified
� In patientstestedwith FTS.
§In patientstestedfor soil-transmittedhelminths

https://doi.org/10.1371/journal.pntd.0008322.t001
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with anegativeCFAtestdo not harbormicrofilariae,theestimatedMf prevalencein thecom-
munity decreasedfrom 12%(95%CI: 9.9±14.4)in 2014to 0.9%(95%CI: 0.4±2.3)in 2018(p-
value<0.001).Mf densitycalculatedasthegeometricmeanof positivecountsdecreasedfrom
171mf/mL in 2014to 70.6mf/mL in 2018(p-value= 0.0004,Fig1) andthecommunityMf
loaddecreasedfrom 0.9mf/mL in 2014to 0.06mf/mL in 2018.

Impact of eight semiannual community ALB treatments on lymphatic

filariasis in a sub-group of individuals examined both in 2014 and 2018

Effectof ALBonW. bancrofti wasassessedin asubsetof 320individual whoweretestedin 2014
andin 2018to assessimpactof annualMDA on LFinfectionintensity.Ninety-six(30%)had
positiveCFAtestsatbaseline;59of 96personsin thisgroup(61.5%)hadnegativeantigentest
resultsin 2018.35(36.5%)with persistentfilarial antigenemiahadlowerintensityscores.One
(1%)participanthadanincreasedscore(from 1to 2) andone(1%)hadthesamescoreof 1 in
2014and2018(Table2).Of note,noneof 224CFAnegativeindividualsatbaselinehadpositive
CFAtestsin 2018.Mf prevalenceandgeometricmeanof positivemf countsin thegroupof 320
individualswith a4-yearfollow-updecreasedfrom 11.6%to 1.3%(p-value<0.0001)andfrom
291.2mf/mL (in 37positiveindividuals)to 125.1mf/mL (in 4positiveindividuals)(p-value=
0.0003),respectively.

Impact of eight semiannual community ALB treatments on soil

transmitted helminth infections

Theprevalenceof hookworminfectionin thecommunitydecreasedprogressivelyfrom 58.6%
in 2014to 21.2%in 2018(p-value<0.001,Table3).Thearithmeticmeaneggcountfor

Fig 1. CFA and microfilaremia rates during the 4-year period.

https://doi.org/10.1371/journal.pntd.0008322.g001
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hookwormdecreasedfrom 456epgin 2014to 31epgin 2018(p-value<0.0001).In 2018,
all remaininginfectedindividualswerein thelowestWHO categoryfor infectionintensity
(< 2000epg)(Fig3a).TheprevalenceofA. lumbricoides infectionin thecommunitydecreased
from 14%in 2014to 1.6%in 2018(p-value<0.0001).ThearithmeticmeanofA. lumbricoides
eggcountsdecreasedfrom 578epgin 2014to 173epgin 2015to 248epgin 2018(p-value=
0.0858).Noneof theparticipantshadmorethan50,000A. lumbricoides epg(high intensityper
WHO's classification[8]) during thestudy(Fig3b).Thecommunityprevalenceof T. trichiura

Fig 2. Evolution of age profiles of CFA prevalence from 2014 to 2018.

https://doi.org/10.1371/journal.pntd.0008322.g002

Table 2. Evolution of circulating filarial antigenemia (FTS) scores in 320 individuals tested in 2014 and in 2018.

FTSscorein June2018

0 1 2 3 Total

FTSscorein June2014 0 224 0 0 0 224

1 23 1 1 0 25

2 20 4 0 0 24

3 16 18 13 0 47

Total 283 23 14 0 320

https://doi.org/10.1371/journal.pntd.0008322.t002
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infectionwas4.1%in 2014and2.9%in 2018(p-value= 0.2499).Arithmetic meaneggcounts
were8 epgin 2014,10epgin 2015,31epgin 2016,28in 2017and3 epgin 2018.All infections
detectedin 2018hadeggcountslowerthan1000epg(Fig3c).

Discussion

Thisstudyrepresentsthelongestandlargesttrial to dateof semiannualcommunitytreat-
mentwith ALB alonefor LFelimination.Our resultsshowthatsemiannualALBwaseffective
for reducingLFprevalencein anareawith moderatelyhigh endemicityin theDemocratic
Republicof theCongo.MDA alsogreatlyreducedSTHprevalencesandintensityin the
studyarea.Eightsemiannualroundsof MDA with ALB decreasedtheCFAprevalencein the
studycommunitiesby73%from 31.6%to 8.5%anddecreasedtheMf prevalenceby92.5%
from 12%to 0.9%.Of note,no child agedlessthan10yearsof agehadapositiveCFAtest
resultin 2018,andno personwhowasCFA-negativein 2014waspositivein 2018.Although
wehaveno dataon CFAincidenceratesprior to MDA, theseresultssuggestthatMDA dra-
maticallyreducedLF incidencein thestudyarea.Resultsfrom thisstudyweresimilar to
thoseobtainedin aprior communitystudyof semiannualALB MDA thatwasconductedin
theRepublicof theCongo,about400km from thecurrentstudysite[5]. However,baseline
LFprevalencesfor CFAandmf in thatareawereonly abouthalfashigh asthosein thecur-
rent study.Takentogether,thesestudiesstronglysupporttheprovisionalstrategyfor elimi-
nationof LF in CentralAfrica thatwasfirst issuedby theWHO in 2012andreaffirmedin
2017[9]. TheyalsosuggestthatLF transmissionmight beinterruptedwithin a5-yeartime

Table 3. Effect of semiannual mass administration of albendazole on soil-transmitted helminth infections.

2014 (N = 413) 2015 (N = 214) 2016 (N = 308) 2017 (N = 252) 2018 (N = 184) % reduction

2014–2018

p-value 2014–

2018

Roundsof massdrugadministration
beforeassessment

0 2 4 6 8

Hookworm

Numberof positivesamples 242 98 118 103 39

Prevalence(95%CI) 58.6(53.7±
63.3)

45.8(39.2±
52.5)

38.3(33.0±43.9) 40.9(34.9±
47.1)

21.2(15.9±27.7) 63.8% < 0.0001

Arithmetic meaneggsperg (95%CI) 456.1(319.2±
593.0)

251.0(154.01±
348.1)

111(66.7±155.3) 66.9(45.6±
88.2)

31.0(14.8±47.1) 93.2% < 0.0001

Geometricmeaneggsperg (95%CI) 210.9(171.6±
259.1)

196.5(45.0±
266.2)

112.4(88.0±
143.6)

80.3(63.4±
101.7)

70.6(48.3±103.3)

Ascaris lumbricoides
Numberof positivesamples 58 5 7 9 3

Prevalence(95%CI) 14.0(11.0±
17.8)

2.3(1.0±5.5) 2.3(1.1±4.7) 3.6(1.9±6.7) 1.6(0.5±5.0) 88.6% < 0.0001

Arithmetic meaneggsperg (95%CI) 578.4(305.1±
851.6)

173.0(-84.5±
430.5)

176.5(1.5±351.5) 30.3(-0.1±
60.7)

247.6(-114.6±
609.7)

57.2% 0.0858

Geometricmeaneggsperg (95%CI) 972.6(569.6±
1660.7)

524.9(5.7±
47934.8)

2475.3(297.2±
20616.6)

336.0(86.8±
1299.8)

10438.1(693.7±
157058.3)

Trichuris trichiura
Numberof positivesamples 17 5 11 12 5

Prevalence(95%CI) 4.1(2.6±6.5) 2.3(1.0±5.5) 3.6(1.9±6.3) 4.8(2.7±8.2) 2.7(1.1±6.4) 34.0% 0.2011

Arithmetic meaneggsperg (95%CI) 8.0(-0.8±17.0) 10.5(-4.9±25.9) 31.3(-11.7±74.3) 28.4(-12.9±
69.6)

3.4(0.2±6.6) 57.5% 0.2499

Geometricmeaneggsperg (95%CI) 59.7(27.3±
130.7)

163.9(17.8±
508.8)

72.0(14.8±350.8) 83.4(24.7±
281.5)

112.7(57.6±220.6)

https://doi.org/10.1371/journal.pntd.0008322.t003
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Fig 3. Impact of semiannual treatments with albendazole on soil-transmitted helminth infections �epg: eggs per

gram.

https://doi.org/10.1371/journal.pntd.0008322.g003
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framein LFendemicareasin CentralAfrica if programscanimplementsemiannualMDA
with ALB with highcompliance.

Theabsenceof SAEsin thisstudywaswelcomebut not unexpected,giventheknownsafety
recordof ALB in LFeliminationandSTHcontrol programs[10,11].Althoughsemiannual
MDA with ALB reducesmf prevalencemoreslowlythanivermectinplusalbendazoleduring
thefirst yearof intervention[12], it maybeasaferregimenfor LFeliminationthanIVM/ALB,
andthat isparticularlylikely to betrue in areasof CentralAfrica whereLF iscoendemicwith
loiasis.However,apotentialdownsideof MDA with ALB aloneis that it mayselectfor drug
resistancein nematodeparasitesif it is continuedfor manyyears[13].

A graphof treatmentcoverageovertime revealedasaw-toothpattern,with coverageoscil-
latingbetween65%and85%with lowervalueswhenthetreatmentswereassociatedwith the
annualparasitologicalassessments.Thelastround sawasignificantdrop in participation
(56%),possiblyreflectingprogramfatigueon thepartof somemembersof thecommunity.If
communitytreatmentshaveto bemaintainedfor longerperiods,oneof themainchallenges
will beto find waysto reinforcemessagesto improveandmaintaincompliancewith MDA.

It isnot surprisingthatcommunityMDA with ALB haddramaticeffectson hookworm
andascariasisinfectionsin thestudycommunities[14,15].It isalsonot surprisingthatsemi-
annualALBhadonly modesteffectsonTrichuris prevalence,becauseTrichuris is known to be
lesssusceptibleto ALB thantheotherSTH[14,15].It is interestingto compareSTHresults
from thisstudyto thosereportedfrom SekePembein theRepublicof theCongo[5]. Baseline
STHprevalencesin thisstudydifferedsignificantlyfrom thosein Seke-Pembe:Hookworm
wasthepreponderantSTHspeciesin thepresentstudy(initial prevalence:58.6%),followedby
A. lumbricoides (14%)andT. trichiura (4.1%),whereascorrespondingbaselineprevalencesin
Seke-Pembewere6.5%,56.5%and78.6%,respectively.In thelattersite,two roundsof alben-
dazoleledto thetotaldisappearanceof hookworminfectionin thecommunity.In thepresent
studysite,theprevalenceof hookworminfectionwasstill slightlyabove20%after8 roundsof
communitytreatments.Reinfectionwith hookwormwascertainlyreduced,but it isstill occur-
ring in Mbunkimi andMisay.

TheprevalenceofA. lumbricoides infectionseemedto leveloff atalow value(2±3%)aftera
dramaticreductionbetweenthebaselineyearandyear-1.Albendazolehadlittle effectonT.
trichiura infectionprevalencewhichwasalreadylow atbaseline.Additional studieswouldbe
neededto assesswhetherthesmallreservoirsofA. lumbricoides andT. trichiura areaggregated
within relatedindividualsor locationsin thestudyarea.If that is thecase,adifferenttreatment
scheduleor regimenmight beemployedto treatinfectedindividualsandtheir familymembers
or to focustreatmentfor individualswholive in specificsectors.However,basedon our
results,eliminationof STHin thecommunityisunlikely to beachievedusingsemiannual
albendazolealone.

Thisstudyhassomelimitations.Firstof all, for both logisticalandethicalreasons,wechose
not to includeacontrol communityto monitor thelevelofW. bancrofti andSTHinfections
without intervention.Nonetheless,during the4-yearstudy,therewereno significantchanges
in thestudycommunities,suchasimprovementof sanitaryconditionsor insecticidecam-
paigns,thatmayhaveimpactedthetransmissionof LFandSTH.Besidesthis,bednetsthat
werepresentin thehouseholdswerenot distributedaspartof our trial. Theywerealready
presentin thevillageat theoutsetof thetrial. Wedid not strictlyassesstheir condition but for-
tuitousobservationsshowedverydegradednets.In addition,althoughaprior studyshowed
that long-lastinginsecticidalnetsusedduring malariaprogramscaninterrupt LFtransmission,
thatstudyalsoreportedthatMf prevalencewasnot significantlyaffectedduring the3-year
study[16]. Therefore,wefirmly believethat thefastdecreasein bothCFAandMf prevalence
isdueto theeffectof repeatedtreatmentswith albendazole.
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Finally,onefactorto considerregardingSTHresultsin 2018is that thestoolssubmitted
for examinationwerealmostentirelyprovidedbychildren.Therefore,accordingto whatis
knownabouttheage-profilesof thedifferentSTHspecies,STHprevalencesin thecommunity
mayhavebeenoverestimatedfor Ascaris andTrichuris, but underestimatedfor hookworm.In
addition,personsin thestudyareawhowerenoncompliantwith MDA andnot testedfor STH
mayalsoconstituteanunmeasuredreservoirof STHinfection.

To conclude,our findingsindicatethat4 yearsof semiannualcommunitytreatmentswith
albendazolealonewith high treatmentcoveragedecreasedtheMf prevalencein thecommu-
nity to lessthan1%.In programmaticterms,thissentinelsitehaspassedpre-TAS.However,
this isnot sufficientto triggeratransmissionassessmentsurvey(TAS).TASareconductedat
thescaleof evaluationunits.Althoughour studystartedin 2014,semiannualMDA with alben-
dazolestartedlaterin therestof healtharea.Therefore,wewoulddeferringTASin thisarea
until all communitiesin theimplementationunit havecompleted4 yearsof semiannualMDA
with albendazole.
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