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Theodore BilharzTheodore Bilharz

•• AA GermanGerman pathologistpathologist
whowho discovereddiscovered inin
autopsyautopsy material,material, thethe
causativecausative agentagent ofof
haematuriahaematuria;;haematuriahaematuria;;
schistosomeschistosome worms,worms,
duringduring hishis workwork inin
EgyptEgypt inin 18511851..

www.medizin.uni-tuebingem



What is Schistosomiasis?What is Schistosomiasis?

•• ItIt isis aa chronicchronic
debilitatingdebilitating diseasedisease
thatthat isis causedcaused byby aa
parasiticparasitic trematodetrematode
wormworm (Schistosome)(Schistosome)..wormworm (Schistosome)(Schistosome)..

Image from Wellcome Trust



•• ItIt continuescontinues toto threatenthreaten millionsmillions ofof peoplepeople
particularlyparticularly thethe ruralrural poorpoor inin thethe developingdeveloping
countriescountries..

•• OfOf thethe estimatedestimated 200200 millionmillion infectedinfected people,people,
moremore thanthan halfhalf havehave symptomssymptoms andand 2020 millionmillion
exhibitexhibit severesevere diseasedisease manifestationsmanifestations..

•• ThereThere areare fivefive speciesspecies ofof schistosomesschistosomes thatthat cancan•• ThereThere areare fivefive speciesspecies ofof schistosomesschistosomes thatthat cancan
infectinfect humans,humans, ofof whichwhich SS.. mansoni,mansoni, SS..
japonicumjaponicum andand SS.. haematobiumhaematobium areare thethe mostmost
importantimportant onesones..



Global Distribution of SchistosomiasisGlobal Distribution of Schistosomiasis

Cited form CDC



Pathogenesis & Clinical PicturePathogenesis & Clinical Picture

•• SchistosomiasisSchistosomiasis isis

characterizedcharacterized byby

threethree distinctdistinct

syndromessyndromes::

•• CercarialCercarial DermatitisDermatitis

•• AcuteAcute

SchistosomiasisSchistosomiasis

•• ChronicChronic

SchistosomiasisSchistosomiasis

Pt. Wikipedia.org



Pathogenesis Pathogenesis (cont.)(cont.)

•• RatherRather thanthan beingbeing
excreted,excreted, however,however,
somesome ofof thethe eggseggs maymay
lodgelodge inin tissuestissues ofof thethe
hosthost andand itit isis thethehosthost andand itit isis thethe
presencepresence ofof thesethese
retainedretained eggseggs withwith
granulomagranuloma formation,formation,
thatthat causecause thethe
pathologypathology ofof
schistosomiasisschistosomiasis..

Catholic university



Pathogenesis & Clinical Picture Pathogenesis & Clinical Picture 
(cont.)(cont.)

•• EggsEggs lodgedlodged inin thethe
liverliver resultresult inin portalportal
fibrosis,fibrosis, portalportal
hypertension,hypertension,
splenomegaly,splenomegaly,splenomegaly,splenomegaly,
ascites,ascites, oesophagealoesophageal
andand gastricgastric varicesvarices..
ExsanguinationExsanguination fromfrom
bleedingbleeding esophagealesophageal
varicesvarices isis thethe majormajor
causecause ofof deathdeath

www.universityscience



ControlControl

•• 11-- Safe water supply.Safe water supply.
•• 22-- Sanitation.Sanitation.
•• 33-- Snail control:Snail control:

•• Chemical Chemical •• Chemical Chemical 
MolluscicidesMolluscicides

•• Biological ControlBiological Control
•• Certain plants with Certain plants with 

molluscicidal effectmolluscicidal effect



Control Control (cont.)(cont.)

44-- HealthHealth educationeducation::
•• KnowledgeKnowledge ofof thethe complexcomplex lifelife cyclecycle ofof thethe parasiteparasite..
•• AdvertisingAdvertising campaignscampaigns throughthrough massmass mediamedia..•• AdvertisingAdvertising campaignscampaigns throughthrough massmass mediamedia..
•• ExplainingExplaining thethe dangerdanger ofof infectioninfection && thethe availabilityavailability
ofof freefree diagnosisdiagnosis && treatmenttreatment..



Control Control (cont.)(cont.)
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DiagnosisDiagnosis

•• PhysicalPhysical && ClinicalClinical
ExaminationExamination

•• ParasitologicalParasitological
MethodsMethodsMethodsMethods

•• ImmunologicalImmunological
MethodsMethods



DiagnosisDiagnosis

PhysicalPhysicalPhysicalPhysicalPhysicalPhysicalPhysicalPhysical &&&&&&&& clinicalclinicalclinicalclinicalclinicalclinicalclinicalclinical examinationexaminationexaminationexaminationexaminationexaminationexaminationexamination::::::::
•• TheTheTheTheTheTheTheThe clinicalclinicalclinicalclinicalclinicalclinicalclinicalclinical diagnosisdiagnosisdiagnosisdiagnosisdiagnosisdiagnosisdiagnosisdiagnosis isisisisisisisis difficultdifficultdifficultdifficultdifficultdifficultdifficultdifficult asasasasasasasas

mostmostmostmostmostmostmostmost symptomssymptomssymptomssymptomssymptomssymptomssymptomssymptoms areareareareareareareare nonnonnonnonnonnonnonnon--------specificspecificspecificspecificspecificspecificspecificspecific
•• InInInInInInInIn chronicchronicchronicchronicchronicchronicchronicchronic urinaryurinaryurinaryurinaryurinaryurinaryurinaryurinary schistosomiasis,schistosomiasis,schistosomiasis,schistosomiasis,schistosomiasis,schistosomiasis,schistosomiasis,schistosomiasis,•• InInInInInInInIn chronicchronicchronicchronicchronicchronicchronicchronic urinaryurinaryurinaryurinaryurinaryurinaryurinaryurinary schistosomiasis,schistosomiasis,schistosomiasis,schistosomiasis,schistosomiasis,schistosomiasis,schistosomiasis,schistosomiasis,

haematuriahaematuriahaematuriahaematuriahaematuriahaematuriahaematuriahaematuria isisisisisisisis aaaaaaaa usefulusefulusefulusefulusefulusefulusefuluseful indicatorindicatorindicatorindicatorindicatorindicatorindicatorindicator



Diagnosis Diagnosis (cont.)(cont.)

ParasitologicalParasitologicalParasitologicalParasitologicalParasitologicalParasitologicalParasitologicalParasitological MethodsMethodsMethodsMethodsMethodsMethodsMethodsMethods::::::::
•• InIn principle,principle, parasitologicalparasitological methodsmethods havehave100100 %% specificityspecificity
•• TheThe sensitivitysensitivity cancan bebe lowlow•• TheThe sensitivitysensitivity cancan bebe lowlow
•• TheyThey areare divideddivided inin toto qualitativequalitativetechniquestechniques && quantitativequantitative techniquestechniques



Parasitological Diagnosis

Qualitative Quantitative

FiltrationNucleopore (Urine)

Kato (Stool)

Direct

Kato (Stool)Concentrated

Sedimentation (Urine)

MIFC (Stools)



Diagnosis Diagnosis (cont.)(cont.)

www.personal.leeds.ac.ukwww.personal.leeds.ac.ukwww.personal.leeds.ac.ukwww.personal.leeds.ac.uk

Different types of ova as seen under the microscope



Diagnosis Diagnosis (cont.)(cont.)

Immunological Methods:Immunological Methods:Immunological Methods:Immunological Methods:Immunological Methods:Immunological Methods:Immunological Methods:Immunological Methods:
Antibody detection assays:Antibody detection assays:Antibody detection assays:Antibody detection assays:Antibody detection assays:Antibody detection assays:Antibody detection assays:Antibody detection assays:

•• TheThe mostmost frequentlyfrequently usedused techniquetechnique
nowadaysnowadays isis ELISA,ELISA, butbut antibodyantibody levelslevelsnowadaysnowadays isis ELISA,ELISA, butbut antibodyantibody levelslevels
generallygenerally dodo notnot differentiatedifferentiate betweenbetween
pastpast andand presentpresent infectioninfection andand dodo notnot givegive
anyany informationinformation aboutabout intensityintensity ofof
infectioninfection..

•• Therefore,Therefore, cancan notnot bebe usedused asas aa curecure
monitormonitor..



Diagnosis Diagnosis (cont.)(cont.)

Circulating Antigen Assays:Circulating Antigen Assays:Circulating Antigen Assays:Circulating Antigen Assays:Circulating Antigen Assays:Circulating Antigen Assays:Circulating Antigen Assays:Circulating Antigen Assays:
•• CirculatingCirculating antigensantigens areare defineddefined asassolublesoluble substancessubstances releasedreleased byby thetheparasiteparasite intointo thethe bloodblood streamstream ofof thethehost,host, andand areare claimedclaimed toto bebe thethemainmain antigenicantigenic stimulistimuli ofof thetheimmuneimmune responseresponse..
•• SandwichSandwich ELISAELISA isis usedused toto detectdetectcirculatingcirculating schistosomaschistosoma antigensantigens•• SandwichSandwich ELISAELISA isis usedused toto detectdetectcirculatingcirculating schistosomaschistosoma antigensantigens(CSA)(CSA) inin serumserum asas wellwell asas inin urineurine..
•• TheThe useuse ofof monoclonalmonoclonal antibodiesantibodies(Mabs)(Mabs) greatlygreatly improvedimproved thethesensitivitysensitivity andand specificityspecificity ofofcirculatingcirculating schistosomeschistosome antigensantigensdetectiondetection assayassay andand provedproved toto bebeanan efficientefficient immunodiagnosticimmunodiagnostic tooltoolforfor schistosomiasisschistosomiasis..
•• ItIt actsacts asas aa reliablereliable curecure monitormonitor..

Courtesy to El-Demerdash Z- TBRI



TreatmentTreatment

•• WhileWhile thethe distributiondistribution ofof schistosomiasisschistosomiasis
hashas changedchanged overover thethe lastlast 5050 yearsyears andand
therethere hashas beenbeen successfulsuccessful controlcontroltherethere hashas beenbeen successfulsuccessful controlcontrol
programmes,programmes, thethe numbernumber ofof peoplepeople
estimatedestimated toto bebe infectedinfected oror atat riskrisk ofof
infectioninfection hashas notnot beenbeen reducedreduced..



Treatment Treatment (cont.)(cont.)

Praziquantel

•• ChemotherapyChemotherapy withwith praziquantelpraziquantel isis thethe mainstaymainstay
forfor morbiditymorbidity controlcontrol..forfor morbiditymorbidity controlcontrol..

•• PraziquantelPraziquantel willwill certainlycertainly remainremain toto bebe thethe drugdrug
ofof choicechoice overover thethe nextnext severalseveral years,years, sincesince thethe
5454thth WorldWorld HealthHealth AssemblyAssembly recentlyrecently putput forthforth aa
targettarget toto treattreat atat leastleast 7575%% ofof schoolschool ageage
childrenchildren inin areasareas withwith highhigh burdensburdens ofof
schistosomiasisschistosomiasis withwith praziquantelpraziquantel byby 20102010..



Treatment Treatment (cont.)(cont.)

•• PZQPZQ isis administeredadministered inin aa singlesingle oraloral dosedose andand isis nowadaysnowadays lesslesscostlycostly thanthan itsits predecessors,predecessors, ensuringensuring compliancecompliance andand generalizedgeneralizedaccessaccess toto thethe drugdrug..
•• ReportsReports ofof possiblepossible resistanceresistance toto PZQPZQ havehave comecome fromfrom EgyptEgypt andand

SenegalSenegal..
•• InIn Senegal,Senegal, aa numbernumber ofof factorsfactors havehave beenbeen proposedproposed toto accountaccount forfor•• InIn Senegal,Senegal, aa numbernumber ofof factorsfactors havehave beenbeen proposedproposed toto accountaccount forfor

thethe lowlow curecure ratesrates..
•• InIn Egypt,Egypt, PZQPZQ hashas beenbeen copiouslycopiously usedused andand thethe impactimpact ofof thethe drugdrugonon schistosomiasisschistosomiasis hashas beenbeen significantsignificant.. Unfortunately,Unfortunately, reportsreports ofofresistanceresistance toto PZQPZQ havehave recentlyrecently appearedappeared.. However,However, thethe realityreality ofofthesethese reportsreports isis difficultdifficult toto establish,establish, becausebecause itit isis oftenoften difficultdifficult totodistinguishdistinguish betweenbetween hosthost factorsfactors andand parasiteparasite factorsfactors.. TheThe hosthostimmuneimmune systemsystem playsplays anan activeactive rolerole inin thethe processprocess ofof killingkilling PZQPZQ--damageddamaged worms,worms, normalnormal parasitesparasites mightmight survivesurvive tttttt inin immunoimmuno--compromisedcompromised hostshosts..



Treatment Treatment (cont.)(cont.)

Our work  in Our work  in 2005 2005 showed that there has not been an increase of drug failure, despite showed that there has not been an increase of drug failure, despite 
10 10 years of therapeutic pressure in villages where there had been resistant infections years of therapeutic pressure in villages where there had been resistant infections 
and worms with decreased response to PZQ.and worms with decreased response to PZQ.
DataData showedshowed thatthat thesethese villagesvillages havehave experiencedexperienced aa significantsignificant decreasedecrease inin thethe
prevalenceprevalence && intensityintensity ofof SS..mansonimansoni infectioninfection withwith presentpresent infectioninfection raterate ofof 1010..99%% inin
20052005 comparedcompared withwith 2525..99%% inin 19941994..

100

•• However,However, thethe prospectprospect ofof havinghaving aa singlesingle drugdrug availableavailable forfor aa diseasedisease
affectingaffecting 200200 millionsmillions ofof peoplepeople isis……quitequite alarmingalarming..
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Cure Rate

Results of PZQ treatment of 
schistosomiasis in 5 Egyptian villages



Treatment Treatment (cont.)(cont.)

•• TwoTwo decadesdecades ago,ago, aa groupgroup ofof ChineseChinese scientistsscientists discovereddiscovered thethe
antischistosomalantischistosomal propertiesproperties ofof artemether,artemether, aa derivativederivative ofof thethe
antimalarialantimalarial drugdrug artemisininartemisinin..

Artemether

antimalarialantimalarial drugdrug artemisininartemisinin..
•• InIn contrastcontrast toto praziquantel,praziquantel, artemetherartemether exhibitsexhibits thethe highesthighest levellevel ofofactivityactivity againstagainst 11--toto--33--weeksweeks--oldold liverliver stages,stages, whilewhile thethe invasiveinvasivestagesstages andand thethe adultadult wormsworms areare lessless susceptiblesusceptible.. AdultAdult femalefemalewormsworms areare somewhatsomewhat moremore susceptiblesusceptible toto artemetherartemether thanthan malemalewormsworms..
•• WeWe evaluatedevaluated thethe effecteffect ofof anan EgyptianEgyptian strainstrain ofof artemesiaartemesia namelynamely

AA..incultainculta asas aa schistosomicidalschistosomicidal agentagent onon juvenilejuvenile wormsworms && adultadultwormsworms inin infectedinfected mice,mice, receivingreceiving ethanolethanol extractextract ofof thethe plantplant inin aadosedose ofof 800800 mgm/kgmgm/kg intragastricallyintragastrically 77,, 1414 && 2121 daysdays PIPI..
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Treatment Treatment (cont.)(cont.)
Drug Combination:Drug Combination:Drug Combination:Drug Combination:Drug Combination:Drug Combination:Drug Combination:Drug Combination:
•• DrugDrug combinationscombinations maymay helphelp toto improveimprove treatmenttreatment

successsuccess ratesrates andand preventprevent thethe developmentdevelopment ofof
resistanceresistance..TheThe combinationcombination ofof artemetherartemether andand
praziquantelpraziquantel isis beingbeing testedtested inin clinicalclinical trialstrials inin ChinaChina andand
EgyptEgypt..

•• TheThe activityactivity ofof artemetherartemether (ART)(ART) againstagainst differentdifferent•• TheThe activityactivity ofof artemetherartemether (ART)(ART) againstagainst differentdifferent
developmentaldevelopmental stagesstages ofof schistosomesschistosomes alonealone andand inin
additionaddition toto praziquantelpraziquantel (PZQ)(PZQ) waswas investigatedinvestigated byby
BotrosBotros etet alal atat TBRITBRI ((20052005))..

•• CombinedCombined treatmenttreatment ofof ARTART ((44 andand 66wkwk PI)PI) andand PZQPZQ
resultedresulted inin >>9090%% wormworm eradicationeradication andand ameliorationamelioration ofof
SchistosomaSchistosoma mansonimansoni eggseggs fromfrom thethe tissues,tissues, withwith minorminor
histologicalhistological changeschanges inin thethe liverliver..

•• ThisThis combinationcombination isis notnot plannedplanned inin malariamalaria--endemicendemic
areasareas becausebecause ofof thethe riskrisk thatthat itit mightmight induceinduce resistanceresistance
toto artemisininartemisinin inin malariamalaria parasitesparasites..



Treatment Treatment (cont.)(cont.)

•• MirazidMirazid containscontains anan extractextract (an(an oleooleo gumgum
resin)resin) fromfrom thethe stemstem ofof CommiphoraCommiphora
molmolmolmol (syn(syn.. CommiphoraCommiphora myrrha),myrrha), thethe
resin)resin) fromfrom thethe stemstem ofof CommiphoraCommiphora
molmolmolmol (syn(syn.. CommiphoraCommiphora myrrha),myrrha), thethe
myrrhmyrrh treetree..

•• TheThe effectivenesseffectiveness ofof MirazidMirazid isis
controversial,controversial, asas datadata fromfrom differentdifferent
laboratorieslaboratories isis equivocalequivocal..



Schistosomiasis & Hepatitis CSchistosomiasis & Hepatitis C

•• TheThe prevalenceprevalence ofof antibodiesantibodies toto HepatitisHepatitis CC VirusVirus (HCV)(HCV)
inin EgyptEgypt isis amongamong thethe highesthighest inin thethe worldworld.. FromFrom thethe
19501950ss untiluntil 19821982 hundredshundreds ofof thousandsthousands werewere infectedinfected
duringduring massmass campaignscampaigns toto controlcontrol schistosomiasisschistosomiasis usingusing
massmass therapytherapy withwith intravenousintravenous antimonyantimony compounds,compounds, butbutmassmass therapytherapy withwith intravenousintravenous antimonyantimony compounds,compounds, butbut
littlelittle isis knownknown aboutabout currentcurrent riskrisk factorsfactors andand ratesrates ofof
transmissiontransmission.. EarlyEarly treatmenttreatment ofof schistosomiasisschistosomiasis inin
patientspatients withwith virusvirus CC isis recommendedrecommended..



Schistosomiasis VaccineSchistosomiasis Vaccine

•• EffectiveEffective vaccinesvaccines areare aa longlong
wayway fromfrom beingbeing developed,developed, eveneven
whenwhen goodgood candidatescandidates havehave
beenbeen identified,identified, theythey maymay taketake
manymany yearsyears toto passpass throughthrough prepre--manymany yearsyears toto passpass throughthrough prepre--
clinicalclinical trialstrials.. AlthoughAlthough aa vaccinevaccine
againstagainst schistosomiasis,schistosomiasis, doesdoes
notnot yetyet exist,exist, recentrecent studiesstudies havehave
shownshown thethe efficacyefficacy ofof
chemoprophylaxischemoprophylaxis ofof artemetherartemether..



ConclusionConclusion

•• ControlControl ofof SchistosomiasisSchistosomiasis isis notnot anan easyeasy tasktask..

•• EvenEven afterafter successfulsuccessful treatment,treatment, rere--infectioninfection easilyeasily

takestakes placeplace inin mostmost endemicendemic areas,areas, unlessunless transmissiontransmission

isis cutcut offoff somewheresomewhere betweenbetween thethe intermediateintermediate hosthostisis cutcut offoff somewheresomewhere betweenbetween thethe intermediateintermediate hosthost

&& thethe finalfinal hosthost..
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