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ABSTR＾CT   
EfBca亡y Of direct agglutination test（DAT）indiagnosing sub－〔linical  
visceralandlymPhad〔1eishmaniasiswasassessedinthefield・Withanaimto  
incoIpOrate dle teSt aS an early diagnostic toolinthekala－aZar COntrOI  
programmeOftheS【ate，uSingtrypsinizedwholepromastigotesofLeishmanja  
doL”帽血asantigenandfil［erPaperCOllec［edfingerprickbl∝亘aselinical  
sample・BonemarrOWandlymphnodebiopsleSWereeXamined［Odemonstrate  
parasites，Frankkala－aZarandpersonswithinidalhighantibodylevel（＞3，200）  
were excluded fromthis report・Fo1lowinginitialDAT screening of2，150  
individuals（whichincludedpersonswithfeverofanydurationandthosewith  
superficiallymphn（迫eenlargementwithorwithoutfever），150personswith  
lowantibodylevel（DAT【itre400and800）wereretestedafter6weeks・Out  
ofthese150individuals，100were diagnosed aslymPha【i⊂1eishmaniasis  
eitherbydemonstrating parasitesinlymPhnodesorbyariseinantibody  
level；thirtyCaSeSaSkala－aZa∫prOgreSSingfromasub－Clinl〔alstage，becauseof  
a2－4fbldrisein antibodyleveland／or demonstrating paraSitesintx）ne  
marrow．Intheremalming20，theantibodyleveld∝也1ed，mParaSitescould  
bedemons［ratedinbonemarrowandthuswereconsideredofnon－1eishmanial  
Ongln・lt was therefore〔OnCludedthatthe DAT was highly effectivein  
identifyinglymphaticleishmaniasisandcouldbeveryusefulinselec也ngout  
infectedindividuals at their subclimicalsta［e forfuture confirmation ofthe  
hLanSformationtoclinicals［ateuSingthesamet∞1withouttheneedfbrbone  
ma汀OWbiopsies．   

INTRODUCTION   

Kala－aZar，theseverestclinicalexpressionofleishmanialinfectioninIndia，  
isconsideredtoconstituteaminorfractionofthetotalproblemofLejshmanja  
donova血infe〔tion・Asymp【OmaticinfecdonwiLhL・doL】0一血andsub－Clinical   
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formSOfthediseaseinsomepartsoftheworldmightbeveryfrequent，andin  
COuntrieslikeBrazil，ItalyandKenyaarethoughttooutnumberclinicaleases  
byabout5：1（WHO1990）．These formSmayprOgreSS tO deve10p Classieal  
kala－aZarOrmayreSOIvespontaneO11Slywithoutspecifictreatment．Becauseof  
SCantyParaSitesin也ss11e，theconventionalparaSitologi⊂almethodsusua11yfail  
toprovideanyreSult．Theimportance of such formS Can neVer be over－  
emphasizedinviewofunidentified maintenance ofparasites．No kala－aZar  
COntrOIprogrammeSeemStOSueCeedwithou［identifyinganderadica山1gSuCh  
SOurCeSOfparasite・Underthissituadon，theuseofandbodydet∝血）nbased  
SerOIogicalmethods，aS a tOOl払r pppula也on screeningand surveillamceis  
highlyreeommended，becauseoftheirabilitytOiden丘fytheinfe⊂tionearlyin  
thediseaseprocess・Badaroe［al・（1986）using ELISAinaprospectivestudyof  
86ehildrenfromanendemicareainBrazil，demonstratedapreciseinfection  
rate，anddepending upontheEI．ISApositivity，dleChildrenwereclassined  
in［o four groupsincluding a sub－Clinicalkala－aZar Withself healing and  
an0ther progresslng tO Clinicalkala－aZar・While parasites were always  
demonstratedintheelinicalkala－aZarintxnemarrowintheirstudy，they  
WerePOSitiveonlyinonefourth⊂aSeSinthesub－Clinicalvariety．Inourown  
earlierlaboratorybasedstudyinalimitednumberofcases，itwasobserved  
血atDAT cou］d effectivelyidendfyviscera11eishmaniasis where parasi［es  
COuldnotbedemonstratedinthebonemarrowaspirate（Addyetal，，1989）．It  
WaSthenplannedtoundertakeafieldstudyinakala－alaraffectedpopulation  
toassessDAT’sefficacyinidenti秒ingsub－Clinicalandlymphaticleishmamiasis  
（Without⊂Omparingi［withanyotherserologicalmethods）withafinalaimof  
fePlacmgtheinvasivemethodslikebonemmwand／orlymphnodebiopsies．  
Wepresenthere［heresultsofapopulationscreeningusingDATtoidentify  
lymphadcleishmaniasisandalsothe resul［s of subsequent fo1low－uP Of  
Sub－Clinicalkala－aZar tO demonstra［e dle tranSbrmation，ifany，tO Clinical  
上山a－aZar．  

MATl∃RIAI．S ANI）MFrHODS  

The present studywas undertakeninthe kala－aZar affected distriets of  
24－ParganaSSouthand24rParganasNorth，OfWestBengalprovinceofIndia．A  

detailed house to housesurveyin the affected areasincluded bothclinical  
exanlinationaswellasquesdonna止eu【ilizadon．   

The studysubjectsincludedindividualswi［h feverofany duradonand  
thosewith superficial1ymphadenopathy withor withoutfever．Individuals  
having hepatosplenomegalywith or without feverandthose diagnosed as  
frankkala－aZaralthoughstudiedwereexcludedfromthisreport．   
Finger prick bl（XXIsamples of 2，150individuals were collected，in  

triplica【e，OVer printed cirdes of12．7mm diameter（m filter paper strips  

（WhatmanfilterpaperNo．3）．BloodsoakedfilterpaperstTipswereairdried，  
Sealed，tranSPOrted，andstoredat－300Cuntiluse，inthelaboratory．   

t；loodsamPlesconectedfroman0therl，500individualsfromnon－endemie   
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villagesofdledistrictofMidnaporeandBankuraofthesameStateservedas  
non－endemi（二COntrOIs．   

A11the3，650bloodsamplesweresubjectedtoDAT，andindividualswith  
initialan【ibody ti［reOfl：400andl‥800werere－eXaninedaf［er6weeks，  
clinical1y，ParaSi［010gical1yaswe11asbyDAT，Patientswithsuperfi⊂iallymPh  
nodeenlargementandinitialanti－leishmanialandbodylevelof＞1：1，600were  
subjectedtolymPhn∝1ebiopsytodemonstrateparaSiteandwereexcluded  
fromthisreport．   
Parasitologicalconfirmationwas done bydemonstrating amastigo［eSin  
tx）nemarrOWand／OrlymPhncxiebiopsy smearsandpromashgo【esinN7qN  
Culturemedium．  

PrqlaTatjonoFaLZEjgeLZJbT月A7？Theantigenwaspreparedaccordingto  
theear1iermethodsofHarithetal．（1988）andAddyetal．（1989）withminor  
modifications．PromasdgotesofL・donol血wereharvestedaf［er48－72hrsof  
growthonmodifiedRay’smedium（Nandyetal・1987）・HarveStedparasites  
werewashed3－4timesinLockesolution（pH7．7）at40Candtrypsimisedat370  
Cfor45minwithO．4％trypsin（SigmaCat．No．T8128）inLockesoludon・The  
parasi［eSWere【henwashedat40C4－5timeswithcoldLockesolu也onand  
fixedfor20hrsat4qCin2％（wt／vol）formaldehydeinLocke solution．The  
paraSi［es were then washedin O・15M NaCland O・056M sodium〔itrate  
solution（PH7．4）thrlCeandwerestainedwith0・1％CoorrmssieBri11iantBlue  
（SigmaCat．No．BO149）inci［ra［e－Salinesoludonandresuspendedin0・43％  
（wt／vol）formaldehyde－Ci〔rate－Saline solution．The suspension was then  
nlteredthoughanylonmeshandtheparasi［ecountwasadjustedat6．5xlO7  
［07．5xlO7per ml．This paraSite suspension was preserved at40 Cin  
formalinisedcitrate－Salinesolutionti11use．  

mudoLZ OFbLood舟・OmJuEeTPaPerSETips：FilterpaperblcKXIsamPlesof  
eachpatientwasextractedfromaslnglecorresponding blcdspot，OVemight  
at40Cin1mi，0．15Msaline［oprOVideadilutionofl：30．  
DEL？CEagg）utiL7adoLZ（es［：臨⊂helutedsamplewasdilutedfurther【01：2（氾  
intubesandthenovermicrotitre“V”pla【eS（Greiner，WestGermany）doubly  
till12，800．Thediluen［uSedwasO．2％gelatin（Difco）in⊂i亡rate－Salinesolu也On  
Wi山0．78％2－Mercap［oethan01．ThefirstwellofeachtranSVerSerOWWaSuSed  
asan［igen contr・01without blcKX15ample．Equalvolume（50山）of antigen  
SuSPenSionwas added to eachwellincludingthecontroIs，ITuXedby gentle  
Shaking over a table top andincubated a［220C overnigh［・Thelas［well  
Shovdngdefiniteagglutinationoftheparasi［ewas⊂OnSideredastheendpoint・   

RI三SULTS   

As sholⅥ1inTablel，血e clinicaland questionnaire screenユng Ofthe  
populationresultedin theidentificationofZ，150studysubjects，Whichcould  
bedividedintotwogroupsdependingupontheirelinicalpresentation．Group－I  

consisted of550individuals（25．58％）with superficiallymph node enlargeT  
mentincludingtheepitrochlearone，Withorwithou［fever・The otherl，600   
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Tablel．ResultsofinitialDATsereeningof3650individuals．  

Group  

（TdtalNo．）  

Numberofindividualspositive（endpointtitre）ateachdilutions  

200  400  800 1，600 3．200 6，400 1Z，800  

Group－I   

PersonswithLNl三， 135  ヱ5  90  ∩  Z4★  9★  2★  

Withor wjthoutfever  （11S）  

（550〉  

（35）  

Group－11   

Perso115Withltver 19〔1   17  18  0   0  0  （】  

and no LNI三  
（1，600）  

Non－endemie controIs 15  Z  

（1，500）  

（35）  

0  0  0  0  0  

Total  

（5，650）  

34（）   44  108  24貴  9★  Z★  

LTqE：Lymphnodeenlargement；★ExcludedLromthefollow－upStudy   

persons（74・41％）hadfeverofvaryingdurahonwithoutappreciablelymph－  
adenopathy，Particularlyoftheepi【rOChlearregion（Group－TI）．   
αthe2，150endemic samples tested（Tablel），185individuals were  
SerOlogical1yreactiveinimitialDATscreening（8．6m6），andnoneofthemhad  
hepatosplenomegaly．InthelymPhadenopathicgroup（Group－Ⅰ），35hadinitial  
highantibodylevel（24positiveuptothediLu也OnOfl：3，200，9up tD6，400  
and2upto12，800）andthereforeweresubjectedtolymphnodebiopsysmear  
andeulture，Where29showedL．nbodiesinsmearandinremaining6cases  
eultureinNNN－mediumdemonstratedgrowthofpromastigo［esafter3weeks  
incuba也on．Allthese35patients were subjected to chemotherapywithout  

Waidngforthecul［urerepOrt．   
Therest150individuals，because dflowantitx）dylevel（115in Group－I  
and35inthe Group－1Ⅰ）were advised symptomatic treatmen［and were  
Cli皿i亡ally，paLraSi［0logically and serologica止yreLeXamined after6weeks致■Om  

the time ofinitialblocd couechon．Ⅰ【may be observed that out ofl，500  
non－endemic controIsaLmples only2 showed agglutinadon at a dilution of  
l：400and15a［1：200．AIsoit maybeno亡edthat135and196personsffom  
Group－IandGroup－IIrespectivelyhadaDATreactivityatl：200．   
D血gthe repeatDAT（Table2），15individuals ofthe total1151ymph－  
adenopathiepatients，ShowedeitherasteadyordechingantibodyIevel，Of  
WhichlOcamedownfrom400，4 remainedat400 andlcame downfrom  
800．IntheremaininglOOpatientstherewasa2－4bldincreaseinantibody  
levelofwhichllpersonshadearlierantibodylevelat400and89individual，s   
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TableZ，ResultsofrepeatDATin150persons6weeksafterthefirstblood  

rolle⊂tion．  

NumberofindividualspositlVC（endpoint也tre）atea亡hdilution  G】℃up   

ぐTotalNo．）   200  400  800 1，600 3，ZOO （），400 12，000  

Group－1   
Lymphadenopathic lO★  

（11S）  十三2   

Group－II   
Non－1ymphadenopathi亡，4’   

5  0  70  30  0  0  

O  17★★  11★★  2★★  （）  

＋57  ≠・iしhl’eヽ′er．  

（35）  

（二ontro】  5  0  0  0  0  0  0  

りヱ  6  0  87  41  2  0   ′110ta】  

★ Number（）Findividualswhoscantibodytitredeclinedltom400・   

★＊lndividualswhodevelopedhepatosplenomegal〉／after（〕Weeks・   

antibodyincreasedfromaninitiallevelof800，indicatingthatpersonswi［h  
higherinitialantibodylevelareprone todevelopaprogressivediseaseas  
observedbymorefrequentriseinantibodylevelthanthosea［thelevelof  
400．All山eseindividualsweresubjectedtolymPhnodebiopsyforparasito－  
logiealconfirmation．Parasi［eSCOuldbedemonstratedeitherinimprintsmear  
and／oreulturein820f也em．Qlthebasisofparasi［epositivityandrisein  
antibcdylevel，however，al1theselOOindividualsweresubjectedtochemo－  
therapy as lymphatic leishmaniasis. 
Simi1arlyinthenon－1ymphadenopathicsubcliniealgroup（Group－II），OutOf  
35individuals30persons progressed to overtkala－aZar atthe end of the  
Studyperiod．αthese30perSOnS，17individualshadimi也alantibodylevelat  
800and13wereDATpositivea［400duringtheinitialscreening・Al1these30  
individuals developed hepatosplenomegaly along with2－4foldriseinthe  
antibodylevel．Subsequently they were confirmed as clinicalkala－aZarby  
demonstrating L．n bodiesinbone marrow smears and／or promas【igotesin  

Culture．However，5personsfrc．m［hlSgrOuPdidnotshowaLnyPrOgreSSneither  

Clinical1ynorintheantlbodylevel．   
I［was observed that while57．14％ofthe persons from endemic area  
having aninitialDAT posi［ivityat a diluhon ofl：400progressed to overt  
disease，the chances ofsuch progressincreasedwiththe higherinitialtitre  
（98．14％atl：800）．   

Further，itwasobservedthatmajorityOfthepersonswithI〕ATreactivity  
at a dilution ofl：200 during theimihalscree山ng became Subsequently  
negative．Thus，Out Of13S persons from Group－Ⅰand196from Group－II  
initial1ypositive atl：200，113and143respectively becamenegative during  
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therepe釦トDAraEter6weeks．Alhough，theremaining22and53personsin  
Group－ⅠandGroup－ⅠIrespectivelywerestillshow血gDATreactivityatthe  
earlierlevelofl‥200，nOne Of them had any clinicalsign ofprogresslng  
Visceralleishmaniasisandthereforewerenotsubjectedtoinvasiveparasito－  
10giealinves也gations．Sindarly，Ou［of17non－endemic controlindividuals  
Show血gDATposi亡ivitya亡200and400duringtheinはals⊂reening，al1but3  
（Sd11positive at200）became negative．None ofthese3 persons were  
Subjeetedtoparasitologicalinvestigadons．   

DISCUSSION   

Un也1recendy，kala－aZarandpostkala－aZardermal1eishm釘1iasis（PKDL）  
WereCOnSidered［ObetheonlyclinicaloutcomeofL．donovWinfecdoninman  
inIndia．Identificationofanewc山止calentity，thelymPhaticleishmaniasisin  

India（NandyandChowdhury19841988）aLndalsoasub－ClimicalformOfkala－  
azaLr（Nandy，unpublished）providednewerdimension［otheunder－Standingof  
Pathogemic mechanism（S）oftheinfechonin man．This also added a new  
direcdon to the form山ation ofcontroIstrategies consideringthe potential  
reservoirrolethesefbrmsmightplay．   
Withtheideaofimplementingfieldbasedeasyanddependablemethod  
fbridendfyingearlytheinfヒctedindividualsandwiththeaimtoreplacesuch  
invasivete⊂hniqueslikebonemarrOW／1ymPhnodebiopsyandcultureforthe  
purPOSe，WeeValuatedtheefficacyofDATinthisregardandtriedtojustifyits  
possiblefutureincorporadonintothekala－aZar⊂OntrOIprogramme．   
WhileBadaroetal．（1986）usedELISAforsimilarpurPOSe，inthepresent  
StudyDÅTwasusedbecauseofitslowcos［，eaSinesstoperformandi［sfield  
appli⊂abili亡y．Further，informationavailablefromearliers山diesincludingour  
OlⅥ1，indicatedusefulnessofDATineffectivelydiagnosingparasitenegative  
CaSeSOfleishmaniasis．Thus血ourearlierstudy（Addyetal．1989）including  
132nAT positive kala－aZarCaSeS，ParaSite could be demonstra［edin880f  

theminbonemarrowsmear．Of［heremaining44casesofhepatosplenomegaly  
WithfeverwhowereDATpositive，20wereformolgel［estnegativewherethe  
h）nemarrOWCulture demonstratedpromasdgotesafter6weeks．In24cases  

Whiletx）th fbrmolgelandDAT becamepositivebonemarrowdidnotreveal  
paLraSitein smear．Allthesecases，however，reSpOnded to antimonytherapy  

SuCCeSSfully．Asimi1arobservationwasalsomadebyChowdhurye［al・（1991）  
inBangladesh where uslng DAT they couldidendfyl，Z73 seropositive  
SymPtOmaticcasesofviseeralleishmaniasis，OutOfwhich715wereparasito－  
logically confirmed．The res［558 patients were subjected to antimony  
trea［ment SuCCeSSfu11y on［he basis of DAT positivity．Depending ulX）nthe  
therapeutic response of these seropositive and parasi［e negative cases  
SenSi［ivi［yand speCificityOfDATpositivity．Ikpending upon the therapeutic  
response ofthese seropositive and parasite nega［ive cases sensitivity and  
SPeCincityof DATwere caleulatedto be99，6％and97・7％respectively．The  
resultsupportedthereliabilityofDATinthediagnosisofkala－aZaratlevels  

β   
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belowthatofparasitepositivity・  
Inthepresentstudyin〔aSeOflymphaticleishmaniasis・highdegreeof  
parasi［010gicalcorrelationwasobservedwiththeandbodytitrebeyonda  
particularlevelwhichsupporteddleViewofreplaeinglymphnodebiopsy  
withDATatapredetermineddiagnosti〔tiu・e，However，i［maybenotedfrom  
theobservationsthatthediagnosisintheclinicallysuspectedindividualseven  
withlowandbodylevelat the screening test，〔Ould be conLirmed on  
re－eXaminationaf【er6weeksbydemonsu・adngrisingantibody titrewhich  
alsocorTela［edwellwiththeparaSitologicalexarninadon・Thiswasparticularly  
truewithindividualshaving aninitialDATpositivity atl‥400andl：800・  
simiLarcorrelationbetweenDÅTwithparasitepositivitywasalsoobser・Vedin  
thecaseswhomigratedfromsub－elinicalstatetoovertkala－aZar・Thereforeit  
maybeconcludedthattheDATtitresof400and800wereveryvaluablein  
selechng outinfectedindividuals at［heir sub－Clini⊂alsta［e forfuture  
confirmationofthetranSformationtocliniealstate．  
ItmaythusbeconsidereddlatDATwasqui［esatisfactoryinidenti如ng  
personsatanearlystageofthediseaseprocessdependingqx）nWhichsuch  
personswereadvisedre－eXaminationafter6weeksforfinalconEirmationby  
demonstratingrisingantibodylevelusingthesametoolandthusavoidingthe  
useofteclmicallydemandingbonemarrowaspiradonorlymphn（debiopsy  
for dle PurPOSe．This was ofparticularimportanceinviewofthe field  
applicabuityOfDATwhichhasbeenforbetteracceptabletothepatientsthan  
血ebiopsy．   

Badaroetal．（1986），uSingELISAtostudythemigrationofsub－Clinicalto  
clinicalkala－aZar．Ofthese，agrOupOf20〔hildrenremainedasymPtOmaticand  
15developed〔lassicalkala－aZaraf［erafewweeks・Outoftheremaining51at  
a sub－Clinicalstage，13（Z5％）progressed toovert kala－aZaraftera mean  
period of5months and38（75％）of［hem could resoIve theirillness  
spontaneOuSlywithoutanyspe〔ifie treatmentaftera meandurationof35  
months．Allthe transformationswerecoIlfirmedeitherbydemonstrationof  
parasitein［hetx）nemarrOWaSPiratesorriseintheanti－leishmanialantibody  
level．The resul［ofthe present study alsoindica［ed existence ofa simila∫  
situationinWestBengallikethatidentifiedinEangladeshandBrazil・   
Informa［ion available so far indi⊂ateS higher or simi1ar degree of  
sensitivityandspecificityOfl）AT overEIJISA・Thusina study ofSudaneSe  
patientsofvisceralleishmamiasis（VL）andcutaneousleishmaniasis（CL）itwas  
observedthewhileDATandI］LISAwereequallysensitiveinthediagnosisof  
VL，［heformertechnlquewas foundtobemore sensi［ive thanELISA（67％  
over6伊ら）incasesofCL（ELSafiandEvans1989）・These authorspreferen－  
tiallysugges【eduseofDATinthediagnosisofkalaTaZar，be〔auSeOfitslowcost  
andsimplicity．lnourownfurtherstudyofl12patients（Ghoseetal・1994），  
positivityofDATaLndELISAwasobservedtobe97％over90％respectively・   
Itwas furtherobserved that DATcould emcien［1y discriminatelymph－  
adenopathyofleishmanialorigm・Inthe present studyincontrast tothe  
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ParaSitologicalcorhtion ofindividuals withimitialhigh a血bodylevel，  
0missionofsuch〔Onfimdoninindividualswithlowandbodylevelduring  
ini由1DAT，WaSdeliberatetosimulatethefuturesituationwhenI）ÅTmight  
remain the only method for mass surveillance under the disease control 
programme・Inthepresentstudy，forpersonswithpersistentDATpositivityat  
l：200aftersixweeksfollowup（Table2）血thoutanyClinicalmanifes【a也onsit  
WOuldbedifncul【toexplainwhetherthelowlevelreactivityinDATwith  
Subsequentdeclineorpersistenceattheinitialleveloftheantibodies，insome  
individuals，aSananamneS也creaction，OreVidenceofspontaneouscureofL．  
donoYanjinftcdon，aSd∝umentedinotherareasoftheworld（WHO1990；  
Badaroetal．1986）．   
Asindieatedearlier，ineountrieslikeBrazil，Kenya，andItaly，dleratioof  
Sub，Clinicaltoclinical〔aSeS Ofleishmaniasiswas observed tobe5：1（WHO  
1990）・However，attemp［to calculate such figures fromthe result ofthe  
presentstudyisnotonlyt光yOndthescopeof血isreportbutalsowouldbe  
artificial，COnSidering血eintr∝1uctionofanelementofbiasintotheselechon  
Criteriaofthestudysubjects．   
Itwasin［eres［ing［o no【e thatina non－endemic populationtheI）ÅT  
reacdvity was ex【remelylower and was of m）Climical or diagnostic  
Signi丘CanCe，In contrast，in endemic areas degree ofDAT reactivitywas  
directlyrelatedtothe severityandprogressofthedisease．   
Withthesebackgroundinformationitmightbewelljus【ifiedtoconclude  
thatDATwashighlyusehlinthefielddiagnosisoflymphaticleishmamiasis  
Witho11ttheneedforlymphncdebiopsyandalsoeouldbeusedasa［001for  
SCreenlngindividualshaving earlyin飴ctiontosuggestre－eXaminationatan  
appropriatelater date for confimlation ofthe diagnosis avoiding the  
umaCCeP［ablyinvasivetechniques．   
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