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Assessment of family and neighbors of an individual 
infected with Wuchereria bancrofti from a non-endemic 
area in the city of Maceió, Brazil
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ABSTRACT

ThefamilyandneighborsofapatientinfectedwithW.bancroftimicroilariaewereassessedaim-
ingtoevaluatetheoccurrenceofcasesoflymphaticilariasisinanon-endemicareainthecityof
Maceió,intheBrazilianstateofAlagoas.Thepatienthadpreviouslylivedinanendemicfocus;how-
ever,hehasbeenlivinginanareawheretheparasitehasneverbeendetectedforthepasttenyears.
FemaleingurgitatedCulex quinquefasciatusmosquitoescapturedinthehousesofthemicroilaremic
individualandofhisneighborsinthenon-endemicregionwerealsoexaminedbypolymerasechain
reaction (PCR) technique. The thick blood smear examination, bloodmembrane iltration, and
rapidimmunochromatography(antigensearch)revealednoinfectedindividualsinthefamilyofthe
microilaremicindividual.All334neighborsundergoingthethickbloodsmearexaminationwere
negativeforW.bancroftimicroilariae.In478ingurgitatedC.quinquefasciatusmosquitoesexamined
byPCR,noW. bancroftiDNAwasdetected.Themicroilaremic individualhad amicroilaremia
consideredverylowaccordingtoWHOstandards(4microilariae/mLofblood).Asthevectorial
infectiondependsonmicroilaremia,thepatient’slowparasite loaddidnotdeterminethecontami-
nationofother individuals inthearea.Ourdatahaveshownthatthe long-termresidenceofthe
microilaremicindividualinthenon-endemicregionwasnotsuficienttostartanewtransmission
focusoflymphaticilariasisinMaceió.

Keywords: Wuchereria bancrofti,lymphaticilariasis,epidemiology,Culex.
[BrazJInfectDis2010;14(2):125-128]©ElsevierEditoraLtda.

INTRODUCTION

Lymphatic bancroftian ilariasis, whose etio-
logic agent is the nematodeWuchereria ban-
crofti(Cobbold,1877),isanexclusivelyhuman
disease, endemic in several tropical regions.
Theeconomiclossesandsocialstigmacaused
bythephysicaldeformityofthepatientsinthe
chronic phase make bancroftosis the second
worldcauseofworkdisability.1 
Transmission occurs in 83 countries of

tropical regions of Asia, Africa, Oceania, and
Americas,withonebillionpeopleestimatedto
beatriskoftransmissionand112millionpeo-
plealreadyinfectedbyW.bancrofti.2

In the Americas, lymphatic ilariasis is
found inGuiana,Haiti,DominicanRepublic,
andBrazil.2 CostaRica, Suriname, andTrini-
dadTobago,whichuntilrecentlywereendemic
areas,areundersurveillanceandhavenothad
activetransmissionforthepastfewyears.2

In Brazil, bancroftosis is restricted to the
cityofRecife,PernambucoState,someneigh-

boringcities,and thecityofMaceió,Alagoas

State. In thecityofBelém,ParáState,anen-

demic area until recently, transmission has

been controlled, which maintains the region

undersurveillance.3

InthecityofMaceió,studiescarriedoutin

the1990s showed that thedistributionofW.

bancrofti wasrestrictedtothreecontiguouscity

sectors, Feitosa, Jacintinho, and Pitanguinha,

attheedgeofanopencanalthatreceivespart

ofthecity’ssanitarysewage,wherebasicsani-

tation is lacking.4 Recent studies have shown

thatthetransmissionoflymphaticilariasisin

Maceiótendstodisappear,becausethedisease

prevalence has been decreasing signiicantly

since the implantation of the “Program to

Eliminate Lymphatic Filariasis inMaceió” in

1999.5

In2006,ahemoscopicsurveywasinitiated

aimingtoreassessthedistributionofparasito-

sisinMaceió.Thesamplecomprisednocturnal

studentsandpublicschoolemployeeslivingin
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the50neighborhoodsofthecity.Amongtheemployees
assessed, only one microfilaremic was detected, living
outside the endemic area, but coming from Jacintinho,
oneoftheendemicneighborhoodsforlymphaticfilaria-
sisinthecity.
Thisstudyaimedtoassesstheoccurrenceofcasesofban-

croftosisinnon-endemicareasforthisparasitosisinMaceió,
AlagoasState,anditsepidemiologicalsigniicance.

METHODOLOGY

Studiedarea:PartoftheBeneditoBentesneighborhood,in
thenorthernregionofMaceió.Thestudiedarea,wherethe
previouslydetectedmicroilaremicpatienthadbeen living
for ten years, has geographic, environmental, and socio-
economic similaritieswith the endemic area of lymphatic
ilariasisinthecity,whichfavortheinstallationofanewfo-
cusofdiseasetransmission.Theareastudiedis15kmaway
fromtheendemicfocusoflymphaticilariasisinMaceió.

Hemoscopic survey

Population studied: The family of themicroilaremic pa-
tient (four individuals)and70 families (334 individuals)
livingwithin a 100-meter radius from his home (neigh-
bors)wereassessed.

Human parasite diagnosis: All individuals underwent
examinationbyusingblood thick smear technique (TS),
collectedafter10PM,duetothenocturnalperiodicityof
microilariaeinperipheralbloodofinfectedindividualsin
the region.6Themicroilaremic individualwas examined
using the technique of blood iltration through polycar-
bonatemembrane(MF),7toquantifyhismicroilaremiain
10mLofblood,andrapidimmunochromatographictests
(ICT“cardtest”),whichdetectthepresenceofW.bancrofti 
circulatingantigens.Toincreasethesensitivityinthediag-
nosisofthefamilyofthemicroilaremicpatient,inaddi-
tiontoTS,theMFtechnique(iltrationof20mLofblood)
andICT“cardtest”wereused.

Entomological survey

Mosquitocollection:Xenomonitoring,8consistinginthecap-
tureandexaminationbyPCRofingurgitatedfemalesofthe
Culex quinquefasciatusmosquito(Say,1823),wasperformed.
The mosquitoes were captured using a suction apparatus
(Castrodevice),between8AMand9AM,atthehouseofthe
microilaremicpatientandattheneighboringhouses,where
someindividualsunderwentTSexamination.

Vectorial diagnosis: The PCR system used the species-
speciicinitiatorsNV1andNV2,designedfromcloningand
characterizationoftheSsplgenesequenceofW.bancrofti.9

TheDNAwasextractedaccordingtothetechniqueofVasuki
et al.,10andthereagentsforDNAampliicationwereadded
tothatmaterialinathermocyclerprogrammedto35cycles
ofoneminuteat92°C,oneminuteat55°C,andoneminute

at 72°C. Positive andnegative controlswere, respectively,
asfollows:DNAextractedfrommosquitoesexperimentally
infectedwithW.bancroftiandDNAextractedfromnon-in-
fectedmosquitoes.The188pbproductwasdetectedthrough
1.5%agarosegelelectrophoresis.

Ethicalaspects:ThisstudywassubmittedtotheResearch
EthicsCommitteeofFederalUniversityofAlagoas(Register
014814/2006-76),andwasapproved.Allindividualsassessed
providedwritteninformedconsent,whichwassignedbythe
examineeorhis/herguardian.

RESULTS

Inthesurveyperformedtodescribethecurrentsituation
of lymphatic ilariasis in Maceió, which assessed 22,934
individuals in 2006 and 2007, one single microilaremic
individualwas diagnosed. The patientwas a 47-year-old
male, living in the studied area for 10 years, but coming
from Jacintinho, oneof the endemic areas for lymphatic
ilariasis in thecitywherehehad lived formore than30
years. His microilaremia, quantiied by use of MF, was
4microilariae/mLofblood.
Assessmentof thepatient’s family (fourwomen),by

usingMFandICT,didnotdetectW.bancroftiinfection.
All 338 individuals examinedbyuse ofTS (four family
membersand334neighbors)werenegative forW.ban-
crofti microfilariae.
At the patient’s house and at the neighboring houses,

478ingurgitatedspecimensofC.quinquefasciatuswerecap-
tured.TheirexaminationbyuseofPCRshowednoDNAof
theparasite.

DISCUSSION

Microilaremicindividualsconstitutethesourceofinfection
withW. bancrofti of transmitting mosquitoes, being thus
responsible formaintainingendemia.Mostmicroilaremic
individualsareasymptomatic,anddiagnosedonlythrough
activesearch,mainlythroughbloodtests.Inplaceswithfavo-
rableconditionstotheparasitetransmission,themigration
ofmicroilaremicindividualscanaccountfortheestablish-
mentofnewfocioftransmission.InSriLanka,infectedmi-
grantshaveoriginatedfocioftheparasitosisinareaswhere
lymphaticilariasisdidnot exist.11A similar situationwas
observedinpreviouslynon-endemicareasofthemetropoli-
tanregionofRecife, intheBrazilianstateofPernambuco,
whichcurrentlyhaveindigenouscasesofbancroftosis.12 
Thefocusisconsideredtobeformedfromtheinfection

ofhouseholdcontactswithmicroilaremicindividuals,who
haveagreaterchanceofacquiringtheparasitosisthanthe
general population. Some studies have indicated that the
prevalenceofbancroftosis ishigher inthepatient’s family,
whosememberscanhaveachanceseven-foldhigherofbe-
inginfectedascomparedtothegeneralpopulationofen-
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demicareas.13InMaceió,whiletheprevalenceofinfected
individualswithinthefamilyofmicrofilaremicindividu-
alswas29.2%, amongneighbors (20-meter radius) that
prevalence was approximately five times lower (5.5%),
coincidingwiththeprevalenceobservedingeneralpop-
ulation of the same endemic area.13 The comparative
analysis of family members of microfilaremic soldiers
of thecityarmyofRecifewithfamilymembersofnon-
microfilaremic soldiers revealed a 4.2 times greater risk
of infectionamong those livingwithmicrofilaremic in-
dividuals.14However,inthepresentstudy,thelong-term
exposureof themicrofilaremic individual to thepoten-
tialvectorofW.bancroftiinanon-endemicareaforlym-
phaticfilariasiswithenvironmentalconditionssimilarto
those existing in the endemic areawasnot sufficient to
originateanewtransmissionfocusinthecity.
Thepossibilityofacquiringthe infection in theregion

wherethepatienthasbeenlivingforthepast10yearscan-
not be completely eliminated. But both the lack of previ-
ous records of infected individuals in the area where the
microilaremic individual lives and the epidemiological
analysis performed allow statingwith a reasonable degree
ofcertaintythatthepatientacquiredtheparasitosisduring
theapproximately30yearshelivedintheendemicareaof
lymphaticilariasisinthecity.
Microilaremiaofvertebratehosts isoneof the factors

influencing the capacity of the vector to become infected
andtransmittheinfection.Themicroilaremicindividualof
thepresent studyhadavery lowparasitemiaaccording to
theWHOcriteria.
The infectionrateof themosquitoes isproportional

tothedensityofmicrofilariaeinthepatient’speripheral
blood.InMaceió,theinfectionrateofmosquitoesfeed-
ingonindividualswithlowmicrofilaremia(1-10mf/mL),
likethepatientstudied,was0.07%,andthevector’seffi-
ciencywasapproximately17%,thatis,forsixmicrofilari-
aeingested,onlyonewoulddevelopintoinfectinglarva.15 
Thoseratesmightnotbesufficienttomaintainthepara-
sitosistransmissioninthearea.Studieshaveshownthat
themaintenanceofendemiadependsontheoccurrence
ofhighnaturalinfectionratesinmosquitoes.However,a
consensusabouttheestimatednumberofinfectedmos-
quitobitesrequiredfortheappearanceofanewhuman
casewithpatentmicrofilaremiahasnot been reached.16 
However,belowacertainnumberofinfectingbites,lym-
phaticfilariasisisnotendemic.Placeswhosemicrofilaria
density is maintained under 5 microfilariae⁄60mm3 are
notconsideredatriskfortransmission.17 
Thus,thepotentialdangerofimportingbancroftosis

and the establishment of sustainable foci of disease de-
pendon thenumberof infected individuals andon the
microilariadensityofpatients,conditionsthatapparently
didnotexistattheplacesassessedinthepresentstudy.
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