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Abstract

Lymphatic filariasis (LF) is a mosquito-transmitted parasitic disease that is a leading cause

of disability globally. The island of Hispaniola, which the Dominican Republic shares with

Haiti, accounts for approximately 90% of LF cases in the Americas region. In 1998, the

Dominican Ministry of Public Health created the Program to Eliminate Lymphatic Filariasis

(PELF) with the goal of eliminating LF transmission by 2020. Baseline mapping revealed 19

(12% of total) endemic municipalities clustered into three geographic foci (Southwest, La

CieÂnaga and East), with a total at-risk population of 262,395 people. Beginning in 2002,

PELF sequentially implemented mass drug administration (MDA) in these foci using alben-

dazole and diethylcarbamazine (DEC). In total, 1,174,050 treatments were given over three

to five annual rounds of house-to-house MDA per focus with a median coverage of 81.7%

(range 67.4%±92.2%). By 2018, LF antigen prevalence was less than 2% in all foci, thus

meeting criteria to stop MDA and begin post-treatment surveillance (PTS). This success

has been achieved against a shifting landscape of limited domestic funding, competing

domestic public health priorities, and sporadic external donor support. Remaining steps

include the need to scale-up morbidity management and disability prevention services for

LF and to continue PTS until LF transmission is interrupted across Hispaniola.

Author summary

Lymphaticfilariasis(LF) isaneglectedtropicaldiseasecausedby thin wormstransmitted
to humansby thebitesof mosquitoes.LF isaleadingcauseof disabilityglobally,resulting
from thelong-termphysical(swellingof legsandgenitals)andpsycho-socialimpactson
affectedindividuals.TheDominicanRepublicisoneof four LF-endemiccountriesin the
Americas.Thisreportdescribestheeffortsto eliminatethediseasein thecountry,includ-
ing areviewof diseasemappingandimplementationof massdrugadministration(MDA)
Ðthe provisionof safeandeffectivemedicineto at-riskcommunitiesÐtointerrupt para-
sitetransmission.Particularemphasisisgivento programplanningandcommunity
mobilizationfor MDA dueto thedivergentenvironmentsof endemicfoci,whichranged
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from rural agriculturalregionsto denselypopulatedurbanneighborhoods.Impactevalua-
tion datafor eachfocusdemonstratesinterruption of LF transmissionandthatcriteria to
stopMDA havebeenmet.Finally,plansfor post-treatmentsurveillanceandthescale-up
of clinicalcareservicesfor thosewhoremainaffectedbychronicLFarepresentedÐ
requiredelementsfor eliminatingLFasapublichealthproblem.
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Data sources
Programimplementationandimpactevaluationdatawereobtainedfrom programreportsor
primary datarecordsmaintainedbyPELF.

Results

Diseaseburden andmapping
Earlystudiesfrom themid-20th centurysummarizedbyVincent � ��. [15] documentedMF
prevalencerangingfrom 2%±7%in thecapitalSantoDomingo,with higherprevalence(8%±
26%)found in rural areassurroundingthecity.Vincent'sownwork in 1980found8%MF
prevalencefrom hospitalin-patientsin Barahona,in thesouthwestregion,but zeroinfections
out of 100samplesin theeasterntown of LaRomana.More extensivehouseholdstudiesfrom
1981±1985recordedMF prevalenceof 3.8%in SantoDomingoandsurroundingareas,with
prevalencesignificantlyhigherin malesandadolescents10±19yearsold [10]. Geographically,
infectionwashighest(9.8%MF positivity) in theurbani-d
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PELFspentayeartraining healthworkersfor drugdistribution,conductingahousehold
censusfor MDA, andlaunchingcommunitymobilization.Drug distributorsandsupervisors
wererecruitedfrom thelocalcommunitieswith aratio of onedistributor for every50target
householdsandonesupervisorfor everyfour distributors.Distributorswererequiredto be
responsible,respectedmembersof thecommunity,whilesupervisorswerelocalleaderswho
hadparticipatedin pastcommunitycampaigns.Day-longtrainingsfor distributorsandsuper-
visorswereconductedin groupsof 30or fewer.All distributorsandsupervisorswererequired
to takeonedoseof albendazoleandDECsothat theywouldbesympatheticto complaintsof
sideeffects.Prior to MDA, PELFalsoconductedcommunityawarenesscampaignsthrough
school,churchandotherlocalmeetings,house-to-houseeducation,mediamessagesusing
radio,television,andmobileloudspeakersin thetargetedareas,andprint mediawith photo-
graphsof lymphedema,hydrocele,andotherclinicalmanifestationsof LF.Thepurposeof
thesecampaignswasto inform residentsaboutLF,thedrugsusedfor MDA, andtheschedule
of MDA campaignsin their community.

Fig 1. Mapof theDominicanRepublicshowingLF-endemicareas(darkred)andassociatedmunicipalities(light red) identifiedfrom baselinemapping.The
mapwascreatedusingArcGISProversion2.8.1.No baselayerwasusedin themap.Thesourceof theshapefilesis theOficinaNacionaldeEstadõÂstica(ONE)of
theDominicanRepublic.

https://doi.org/10.1371/journal.pntd.0009590.g001
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reportedcoveragerateof 80.5%of thetotalpopulation,whilepost-MDA coveragesurveys
found86%of headsof householdsweretreated.Theestimatedcostof thefirst MDA wasUSD
$1.87perperson[17].

SubsequentMDAs targetedanexpandedpopulationof 342,759across29municipalitiesto
treatcommunitiesadjacentto endemicmunicipalities.Despitemorethandoublingthetarget
population,reportedepidemiologicalcoveragefor the2nd (2003)and3rd (2004)MDAs was
73.2%and69.2%,respectively(Table1)Ðstill abovethe65%minimum coveragelevelrecom-
mended[8]. Coveragesurveysin 2003found78%of householdsweretreated.Bakerandcol-
leaguespreviouslydescribedhowengagementwith thelocalprimary healthcaresystemÐ
UnidadesdeAtencioÂn Primaria(UNAPs)Ðenabledthisexpandedeffort [18]. Costof the2nd

MDA wasestimatedatUSD$0.87perpersondueto reducedstart-upcostsaswellasdevalua-
tion of theDominicanPeso[17]. Fundinglimitations ledto delaysin the4th MDA, whichdid
not takeplaceuntil March2006.Onceconducted,the4th MDA includedanextended12-day
house-to-housecampaignin targetedareas,resultingin coverageof nearly80%(Table1).Sen-
tinel sitemonitoring surveysconductedseveralmonthsprior to the3rd and4th MDA cam-
paigns,showedthatCFAantigenprevalenceamongindividualsolderthanfiveyearsof age
declinedbyanaverageof 95%between2002and2005to �0.5% in PuebloNuevoandLaSom-
bradeTamayoand2.6%in Batey7,whileMF prevalencealsodeclinedby95%overallto 0%
in PuebloNuevoin 2004and2005,0.3%in LaSombradeTamayo,and1.0%in Batey7
(

https://doi.org/10.1371/journal.pntd.0009590.t001
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participatedin amulti-country evaluationof thetransmissionassessmentsurvey(TAS)by
conductingcommunity-basedsurveysin the10originallyendemicmunicipalitiesin 2009
(two yearsafterthelastMDA) andin 2012(fiveyearsafterthelastMDA) with theentirefocus
comprisingasingleevaluationunit (EU) [13]. TASisaLQAS-typesurveyof children6±7
yearsold,asthispopulationwasborn during theMDA interventionperiodandshouldbefree
of infectionif transmissionhasbeeninterrupted.TAS-1isconductedto makestop-MDA deci-
sions,whilerepeatedsurveys(TAS-2andTAS-3)arecurrentlyrecommendedfor PTS.Since
stop-MDA surveyswerenot conductedat thetime of MDA halt in theSouthwest,PELFcon-
servativelyconsideredthe2009and2012surveysasTAS-1andTAS-2,respectively.In 2009,
none(0%)of the1,692childrenaged6±7yearsold testedby ICT in 38randomlyselectedvil-
lageclustersacrosstheentirefocuswereCFA-positive,meaningthat theSouthwestpassed
TAS-1(Table2).PELFalsosimultaneouslytestedindividualsolderthan15yearsin thesame
households.Out of 1,026adultstestedby ICT, only two CFA-positiveindividualswereidenti-
fied (0.19%agegroupprevalence;0.07%overallprevalence):oneDominicanresidentanda
Haitian immigrant,bothof whomwereMF-positive.In 2012,fiveCFA-positiveindividuals
(0.19%overallprevalence)Ðoneadult(oneof theICT-positiveindividualsfrom 2009)and
four childrenÐwereidentifiedamong1,030adults(0.10%agegroupprevalence)and1,588
children(0.25%agegroupprevalence),respectively,testedby ICT in 40randomlyselected
clusters.Theantigen-positiveadultandtwo of thefour childrenwereMF-negative.Threeof
thefour CFA-positivechildrenbelongedto recentlyimmigratedHaitian families,suggesting
exposureoutsidetheSouthwest,while thefourth livedin ahouseholdthat refusedMDA. A
resultof four CFA-positivechildrenwasbelowtheTAScritical cut-off of 18,meaningthe
SouthwestfocusalsopassedTAS-2.

In 2018,elevenyearsafterthehaltof MDA, community-basedTAS-3wasagainconducted
in the10IUs of theSouthwest.Of 1,620childrentestedby filariasisteststrip (FTS),four
(0.25%)wereCFApositiveÐsignificantly belowthecritical cut-off of 18(Table2).Noneof the
antigen-positiveindividualswereMF-positive.However,in contrastto TAS-2results,all four
wereresidentDominicans,raisingthepossibilityof sustainedlow-leveltransmissionin the
Southwest.Follow-upinvestigationswerenot conductedsurroundingtheindexcases.

La CieÂnaga focus
Thesecondfocusof LF transmissionin theDominicanRepublicisLaCieÂnaga.Meaning
ªswampº,LaCieÂnagaisanimpoverishedurbanareaalongthebanksof theOzamaRiverin the
capitalSantoDomingo.Approximately50,000peoplelive in LaCieÂnagaandthesurrounding
sub-	������of LosGuandulesandGuachupita.Surveysfrom theearly1980'sidentifiedthe
areaasahot-spotof transmissionwith MF prevalenceof 9.8%[10]. Pre-MDA sentinelsite
datafrom 2002revealedCFAprevalenceby ICT of 10.7%andMF prevalenceof 2.5%.

Table 2. Results from transmission assessment surveys (TAS) in the Dominican Republic, by age and by focus area.

��. �������	
	��  ��. ���
��, � ���� ���

TAS-1 TAS-2 TAS-3
6±7 years >15 years 6±7 years >15 years 6±7 years >15 years

Southwest 0 / 1692,0%(0%±
0.22%)

2 / 1026,0.19%(0.02%±
0.70%)

4 / 1588,0.25%(0.07%±
0.64%)

1 / 1030,0.10%(0%±
0.54%)

4 / 1620,0.25%(0.07%±
0.63%)

---

La
CieÂnaga

1 / 539,0.19%(0%±
1.03%)

--- 0 / 815,0%(0%±0.45%) --- 0 / 594,0%(0%±0.62%) ---

East 1/ 1049,0.10%(0%±
0.53%)

--- --- --- --- ---

https://doi.org/10.1371/journal.pntd.0009590.t002
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Thefirst MDA in LaCieÂnagawasconductedMayto June2004,with eachsub-barriocon-
sideredanindividual IU andanachievedcoverageof 67.4%(Table3).Asin theSouthwest,
MDA wasconductedoverweekendsanddrugdistributorsandsupervisorswererecruitedby
PELFfrom within thecommunity.However,unlike thelargelyrural Southwest,theurban
environmentof LaCieÂnagapresenteddifferentchallenges:thedensityandgeographicallayout
of householdscomplicatedcensu

https://doi.org/10.1371/journal.pntd.0009590.t003
https://doi.org/10.1371/journal.pntd.0009590


in 2014[14]. In 2018,aschool-basedTAS-3wasconductedusingasimilarstudydesign.Zero
(0%)of 594childrenwereCFA-positivebyFTS,confirming transmissionelimination in the
area.TheLaCieÂnagaexperienceprovidedempiricevidencethateliminationof transmission
canbeachievedin areasof lowertransmissionwith lessthanthe4±6yearsof MDA currently
recommendedbyWHO [8]. Fewerroundsof MDA resultedin programcostsavingsandpre-
ventedunnecessarydrugadministrationto healthyindividuals.

East focus
TheEastfocusisalow-landtropicalarea,with vastexpansesof sugarcaneandotheragricul-
tural industriesthat relyon migrant laborforceasin theSouthwestfocus.Dueto funding limi-
tationsandthelowerintensityof transmission,theEastwasthelastfocusto initiate MDA.
Sentinelsiteassessmentsconductedin 2011revealedthat transmissionwaslimited to anat-
risk populationof 67,874residingin 	����� of eightmunicipalitiesacrossfiveprovinces(Hato
Mayor,SanPedrodeMacoris,El Seibo,LaRomana,andLaAltigracia).MeanCFAprevalence
by ICT in sentinelsites(oneperprovince)was2.6%(range0.6%±4.6%).MDA took place
Augustto September2014,when52,854peopleweretreatedresultingin epidemiologicalcov-
erageof 77.9%(Table4),despitefundingshortagesthat limited pre-MDA socialmobilization.
FundinglimitationsalsopreventedtheMDA plannedfor 2015.MDA resumedin 2016,this
time accompaniedbyenhancedsocialmobilizationthat includedcommunitymeetings,neigh-
borhoodannouncements,andmediadistribution.A totalof 55,879peopleweretreatedin
2016(85.1%coverage).A third treatmentoccurredin 2017,in which56,985personswere
treated(81.7%coverage).Sentinelsitemonitoring conductedin 2018with FTSrevealeda77%
reductionin meanCFAprevalenceto 0.6%(range0.0%±1.3%).

Basedon theseresults,thelow baselineintensityof transmissionin theEast,andthe
absenceof recrudescencein LaCieÂnagaafteronly threetreatmentrounds,PELFelectedto
conductastop-MDA TAS-1in theEastfocus(consideredas1 EU) in 2018afteronly three
roundsDEC-albendazoleMDA. Of 1049childrenages6±7yearstestedbyFTSin community-
basedsurveys,only one(0.1%)wasCFA-positive:a6-yearold male,MF-negative,resident
(Table2).TheareaeasilypassedTASagainstacritical valueof 11.Thehaltof MDA in theEast
signaledthehaltof MDA acrossall formerlyLF-endemicareasof DominicanRepublic.

Post-treatment surveillance
Followingthehaltof MDA in theEastregion,aminimum of four yearsof PTSmustoccurfor
thecountryto fulfill WHO requirementsfor validationof eliminationasapublichealthprob-
lem.Theprimary approachwill beto conductTAS-2(scheduledfor 2020but delayeduntil
2021dueto COVID-19)andTAS-3(scheduledfor 2023)surveysin theEastregion.PELFalso

https://doi.org/10.1371/journal.pntd.0009590.t004
https://doi.org/10.1371/journal.pntd.0009590


intendsto conductadditionalTASin theothertwo transmissionfoci,eventhoughthey

https://doi.org/10.1371/journal.pntd.0009590
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