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assumptionthatlo☆」evelexposure（s）overtheperiodofoneyeartoanyquantityofvCJDagent  
couldpotentiallyleadtoinfbctionandthatthereisnotaminimumdosenecessarytoinitiateinfbction・  

There声reCOnSiderabl早叩Certaiptiesindeterminingthecorrectformforthe）cJD－humandose－  
responsemodel・ForinstBnCe，thenatureofthedose・reSPOnSeline，itsslope，OrWh6theritismore  
accuratelydescribedusingadose－reSPOnSeCq＝Veisuncertainbecause皿imaldataaTeSOiimitedand  
hpmandataaTe－nOtaVai1al）1e・TheFDAriskassessmentestimatesthepotentialindividualriskof  
infectionandassumesthatalinearinterpretationoftherodentmodelaccuratelyreflectsthe  
pathologyandprogressionofvCJDinftctionanddiseaseinhumanS，butit・maynOt・FurthermOre・  

exposuretothevCJDagentmaynotnec占ssarilyleadtoinftction，andvCJDinfectionmaynot  

necessari1yproducesymPtOmatic．vCJDdiseaseori11nessinanindividualorpopuladon・  

IV．EXPOSUREASSESSMENT   

Exposureassessmentevaluatestheroutesofexposuretoahazard，theprobabilitythatexposure  
occursandtI克amount（dose）ofahaz訂dbusagenttowhichapersonorpopulationmaybeexposed・  
Thise叩OSure鱒SeSSment甲eCi丘callyaddressestheprobabilityofexposureand，ifpresent，the  

qu鱒tityofvCJDagentthatmaypotential1ybepresentlpPlasma－derivedFVⅡIpTOducts  
mmfacturedintheUnitedStatcs：TheadministrationofpdFVⅢand，thus，thcrouteofexposure，is  

in廿avenous．   

PlasmapooIscqnsistlngOf6，0000rmOredonationscollected丘omUSplasmadonorsareusedasthe  

StartingmaterialfromYhゆanuniberofplasmaJerivedproductsarepurified，includingpdFVIⅡ，  

whichisaddressedinthisassessment．Becauseoftherelativelylargenumberofdonadonsper  
Pl甲maPOOl｝thereisasmal1probabilitythateveninth？UhitedStatessomeofthepooIsmaycontain  

adonation丘omadonorwhomayunkn0winglybeinfectedwithvCJD，butwhodoesnotmeet  
criteriafbrdonordefbml，OrWhomeetsthosecriteriabutfhilstobedeftrredduetothelimitationsof  
也escreenlngprOCeSS・  

OYerVieworModelfbrpdFVIII   

Module，1－EstimationofthepreYalcn乍eOfvCJDiIりheUKVariantCJDprevalenceintheUK  

WaSuSedinoⅧ‖mOdelasthebasisforestimatlngVCJDprevalenceinUSplasmadQnOrS．Themodel  

assumeSthatthemgorsourc60fpotentialvCJDintheUSwouldlikelybeassociatedwithplasma  
donorswithahistoryoftravelindresidencyihtheUK，FranceorothercountriesinEuropesince  

1980andmayhavehaddietaryexposuretotheBSEagentduringtheirstay．  
Twodi脆rentdatasourceswereusedtoestimateUKvCJI）1prevalence．  

・Anepidemiologicalmodeling－basedapproach6stimatesaUKvCJDcaseprevalence  
Of叩PrOXimately～1．8casespermi11ionpopulation（ClarkeandGhani2005）．  

・AtissuesurveillanCe－basedestirnateforUKvCJDihLtctionprevalencewasgenerated  
bsingdata舟omHilton？tal（2004）andyieldedameaneStimateoflcaseper 
butwas旭Ieraqjustedtoaccountforageofpatientssurveyed．  
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Module2－VCJDPrevalenceintJSPlasmaDotLOrSatIdPooIs．Thismoduleestimatesthenumberbf  
USplasmadonorsthatmaypotendallybein危ctcdwithvCJDzmdthepezcentagehumberofpooIs  
contmiingdonationswithvCJDagent・nismoduleusesstmeydatatodetermineUSplasmadonors  
potential1yatrisk＝fbrvCJD，includingthosewithahistoryoた  

・DietaryexpostFetODSE－COntamipatedも衰fdminglongtermtrdvelorresidenceinthe  

UK（1980－1996），FranceandothercoultricsinEurqpe（Sincel？80），  

・Militaryservice－POStedふムrrisidipgneaTmilitary払cilitiesinEurope；and  

・rTransfusionwithbloodcollectedinEurope，OrEuroblo（〉d．   
USplasmadonorspotcntiallyatrisk血rvCJDwmifurherchaTaCtCrizedby：  
・Co叫Of仕avelorresidencち  

・Speci負cdurationoftravelorresidence，yeaTOftravelorresidence，  
・＿Ageofdonor，rateand丘equencyofplasmadonation，  

● NⅧmberofdonationsperpool，andtypeofpl警maPOO）（SOu托eOrreCOVered），and  

■lE餓加ven由SOfdonordefbmlpoⅡci¢S．  

Mo血）e3－PdFVTIIMamiねcturinga血dProcesslng二ThisportionofthemodelcalcuIatedthe  

likelihoodandnu血berofplasmapooIsp－otential1ycontainingvCJDagentandthequandtyofagentper  
plasmapool血dpdFVⅡⅠ扇alba5don：  

・ 

domationandpool  
・RcductioninthequantityofpotentialvCJDagentduringmanuLhcture，and  

・Totalyieldorqu弧tityofpdFVIIIproddced丘omtheplasmapool．  

ModuIe4－UtiIjzatioh‾orpdFⅢⅠIbyHcmophiliaApatients・Thepotentialexposureofan  

individualHApatientto－thevCJDaBentthroughuseofpdFVⅡIwasestimatedinthemodelbasedon：  
● thefotalquantltyOfpdFVIlIusedperyear，and  

● thecstimatedpotentialquantityofvCJDagentpredictedinthepdFVⅢproduct．  

ThequantityofpdFVⅡIutilizedbyanindividualpatientisdq）endentontheseventyofthedisease   
andthetreatmentregimenandwasestimatedusingdatafroinacentersfbrDiseaseControl（CDC）   
SpOnSOredstudyby6statesbyⅡApati印tS丘om1993－1998   

Thisriskasse？SmentPrOVidesouq）utSthates血1ate㌫malexposureforseveralpatient   
Subpopulationswith   

Severe丑AdiseaseforperSOnSinthefbllowlngClinicaltreatrnentgroups：  
● PⅣpbylaxis  

● ProphylaxISPlusinhibitor  

● ProphylaxISPlusinl1ibitorandimmunetOlerance・  
● Episodic  

・Epi琴Odicplusinhibitor   

VWDforadult（≧ 
Clinica】b’ea叫entgroup：ProphylaxisorEpisodic．  
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FigurelExposureassessmentdiagfam  

ModelofExposureAsseisment  
OtJTpUT  MODULE  lNPUT  

・Agedis扇butionofreported  
vCJD cases 

● Ti含SuCSurVCillance－based   

VCJDprevalence（mo5ttissue   
S8mpleswe相良omUR20－29   
y－Old訂Oup）  

・◆Epidemi0logicalmodcling－   

basedvCJDprevalence  

● PrevalenccofvCJD   
in知tdindividual   

（iIICluding   
asymptomalic）among   
UKage訂OupS   

ModⅥ1el  

アreY8lemce  

YCJD－inUK  

・ Travelhistoryof．USplasma   
donorstoUK，F血∝，Europ¢  

● R¢lativedskorUK，France，   

Eurpp¢  

・A阻dis廿ib血onofdonors  
・F托quen町Ofdon鵬on  
・ Screenlngque虞ionn壷e  

・▲Sizeofplasmapool  

● Percentageofplasma   
POOIscontainingvCJD  
agent  

● Numberofin鬼cted  
donationsinavCJD   

plasma pool 
● Initial8uaJltitvofvCJD   

Module2  

vCJD Prevalence 

and1月VelshUS  

Plasma Donors 

丁 lmitialquantityJofvCJDagentin   

in触t¢dblood  

・AmountofplasmaperdonatioT）  

・ Siz80fpla5mapOOl  
・ Reductionofinfectivityduring  
manufacture 

● YieはorFVIII  

● Vialsize  

Module3  

FVIlI  
Manuhdwing  
弧dprocesslng  

・PercentageFVⅢvials   
COntainingvCJDagent  
・ QuantityvCJDagentin  
contaminatedFVIH  

・ Sevd吋ofdiseぴ¢  

・ T血nentreglmen  

・Annua］dosageperpatient  
・ FVlIIIUperdosage  

Modl11e4  

UtiI血tionof  

FVIII  

・Amualexposureto   

VCJDagcれt   
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rv・A・EstimationofvCJDPrevalenFeiJltheUnitedXingdom（M？duleも1）  

ThepotentialprevalenceofvCJDintheUKwasandcontinuestobedynamicandchangeSthroughout  
timeaspeopleareexposedtotheBSBagent，inftctedwidlVCJD，developthediseaseandeventually  

die・VariantCJDexposureaJldin危ctionsintheUKpopulationlikelyoccurredinproportiontotheUK  
BSEepidemicwhichpeakedin1992．The丘rsthumanVCJD．caseswcrereferredtoUKpublichealth  

authoritiesin1994．Todatc，thenumberofcasesperyeiLrintheUKreachcdamaximumof28inthe  

ye訂2boo，andsincethenhasbeendecliningaJmuallywithatotalof5deathsinycar2005．  

TheFDAmodelassumes′thdthem句OrSOurCeqfpotmdalvCJDintheUSwouldlikelybcaLSSOCiated  
withplasmadonorswithahistoryoftraYelandresidencyintheUK，Franceorothercotmtriesin  
Europesince1980andwhomayhavehaddietaryexposuretotheBSBagentduringtheirstay．The  

potentialvCよDprevalenccinUSplasmadonorswithahistoryoftraveltoBSEcountriessince1980  
WaSCStimatedbasedontheUKvCJDi）reValence．ForUSdonorstheUKvCJDprcvalencewas  

a句ustcdbasedonthcproportionoftimespentindleUK，theyearoftravelandageofthedonor．  

CalculadonofthcpotentialvCJDriskfordonorswhotraveledtoFraMWaSeStimatedrelativetothe  
UKrisk（Ortherelativerisq，bascdonttheamountofUKbeefimports，坤enhmber 

acquircdvCJDcases，andother血ctors．TherelativeriskfbrvCJDforFrancewasassumedtobeO．05  

timesthatdfdleUKrisk（orO．05time去theUKvCJDprevalence）．Åpplyingsimi1arlcriteriaforother  
cotmtriesinEtlrOPetheirrelativcriskwasassumedtobeO．O15timesthatof血euK Riskwas  

Calculatdinthemodelfordonorsbymuldpb血gtheUKvCJDpreval血cebyeither 
FranceorO．O15fortraveltootherEuropeancoun扇esandfurdlera句uslingtheprevalencetoaccount  

for 

TheprevalenceofvCJDintheUKisdi伍culttoestimatebecauscofthelongipcubationperiodofthe  
diseaseandalackofavalidatedtestthatc甲dctectinfectioninitsasymPtOmaticstagcs・The  
preval孤CCOfasyrpptomaticvCJDinfectionsintheUKwascstimatedintheFDAmodeluslngtWO  
dif艶rcnt呼PrOaChesbasedontwodif托rentdatasotmes：  

・Anep卓demi0logjcaImodeIiJlg・based叩PrOaChthatcombinediJlhrmation什omastudyby   
CJarkeandGhani（2005）anddjagJ10SedvCJDcasesJbr2002aJ）d2003wasusedtoestimatt 
atJKvCJI）cascprevalenceofapproximateJy－1・Scasespermi11jonpopulation・Tbereare   
SOmelimitationsassociatedwithestimatesoffuturevCJDcasesandvCJDincidenceintheUK   
generatedbyepidemiologicalmodelingbasedonthectmentrepor（edvCJDcases．Severa）血ctors  

usedinepidemi0logicmodelingapproachesaredi伍culttoquanti＆孤daddupcertaintytothe   

丘nalesd叩atednumberoffutureYCJDcases．These免ctorsinclude：thcintcnsityofhuman  

CXPOSuretOtheBSEag叫incubatibnperiod，timeofinLbction，andwhetherilhesswilldevelop  

inindividualswhoarenothomozygovsforme血ionineatcodon1290fPzP．Al1casesofvCJDto   

datehaveoccurredinindividualsⅥ血oarehomozygousformethjomieat血sIocation．Amore  

detai）eddescriptionofthederivationoftheepidemi01ogi甲1modeling－bas6destimateandfurther   

discussionofthelimitationsoftheapproachcanbefoundinsectionJV．A．l．below．   

●AtissuesurvejJ）aJICe－basedcstimatcfbrUKYCJDprevalehCeWaSgeZ）eratedusingthe   
re5ultsoraUKstudy仙即‖estedstoredtonsilandappendixポsざueSC011ec暮ed什ompatientsip  
tbe1990sfortheACCum山aIjonofprionagentPi）toneLaL2004）．Thestudyカe）dedamuch  

higherestimat占oflin4，225（237iI血tionspermi1hon）．However，Whileunc。n丘rmed，the  

伽dings丘■Omthisstudyprovideahigherprevalenceestimateandthereforeshouldalsobe  
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COnSidered．Atotalof3positiveappendixtissueswereidenti丘edamo71g12，676tissuesamples  
tested，yieldingameanUKvCJDprevalenceestimateoflcaseper4，225．Thisprevalence  

estimatewasfurthera句ustedtoaccountfortheageofthepatientssurveyed（mostly20－29year  
Olds）to訂riveatatotalpQpulation－basedestiTnateOfVKvCJDprevalence・  

Thi亭＄tudy′WaSnO！pontrolledusi喝tlSSueS．fromanon一声S五，eXPOSedpopl11ation，and血1sepositive   

interpret如ons＿Ofthe血dingscannOtberuledout・Itisalsonotkn叩皿Whetherthisstainingof  

叩P仇軸ealdssuesisareliablemarkerforvCJDpre－Clinicalinfbctionorfbranindividual’s  

Capabilitytotransmittheinfeqdon血oughblooddonation．血wever，Whileuncon血med，the  

血dings丘omthisstudyprovidea・higherprevalenceestimateandthereforeshouldalsobe  

COnSidered．Arnoredetai1eddescnptlOnOfthederivationofthetissuesurvei11ance－basedestimate  
狐d如Ⅰ也cr・discussionofthelimitationsofthetissuesurveillancestudycanbefoundinsection  
Ⅳ．A．2．below，   

Twospreadsheetmodelsweredevelope¢fbrtheFDAriskassessment－Onefbreachofthetwo  
PrCValencelStimates－butotherwisethemodelswereidentical－inallotherways．Wedescribethe  
SurVeillanqevariableszmdasstLmPtlOnS・inthesectionsimmediatelybelow．  

IV・A・1．UKvCJD＝PreValenceestimatedusingepidemiologicalmodelingre血1ts  

（ClarkeandGhami2005）anddiagnd声edVCJDcases’fbr2002and2003   

The丘rstapproachusedtoestimateUKvCJDprevalencdintheFDAmodtlreliedlargelyon  
epidemiologicalmodelingres山ts（ClarkeandGhani2005）thatestimatedfuttm70vCJDcasesinthe  

UKfbrtheyezLrS2004－2080．SincetheFDAmodelestimatesthebaselinevCJDin氏ctionriskfor  

PdFVHIproductusedintheyear2002，WeaSSumeddlePOtentialriskforUSdonorsshouldbe  

CalculatedbasedonaUKvCJDprevalencethatinchldedal1vCJDcasesandpotentiallyincd）ating  

VCJDinftctionsintheyear2002．ThereforetoestimatethenumberofcasesandfuturevCJDinLbctions  
in也eUKfortheyears2002－2080weaddedthe32knowndiagnosedcasesinyearS2002and2003  
andthcestimatedfut∬e70vCJDcases（ClarkeandGh弧i2005）．Weassumedthatthe70futurecases  

predictedbyC血keandGhani（2005）wouldbeincubatingvCJDi血tionin2002．Therefore，the  

FDAmodelestimatedanaVerageOflO2casesandincubatingvCJDinfectionsfortheye盆r2002and  

aLSStlmeda95％conBdenceintervalof42－222cases．Theresultsoftheinputinfomationand  

CalculationsLbr也enumberofvCJDcasesintheUKin2002aresummarizedinTable4・1・Assumng  
thepopuladonoftheUKin1997isapproximately58mi11ion，theprevalenceofvCJDⅣnited  

KingdomO組ce血rNationalStatistics・1997）wouldbeameanofappro？imatelyl・8vCJDinfbctions  
Permillionpopulation（102potendalvCJDcases／58mi11ion）．  

Table4・1・FDA血odelestimationoftJKvCJDcasesfbryears2002－2080．  

Dia亡nO5edYCJD  

CaSeS‘intbeVK  

鮮血l也Protection  

Agency，2006）   

塑重工出  2002  2003  Total   

NⅥmber  適  1亘  望   

雌塑  
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Therearesomelimitatipnsas？OCiat6dwithestimatesof血t偲eVCJDcasesandvCJDincidenccinthc  
UKgeneratddbyepidemi0logicalmodelingbasedonthecurrentreportedvCJDcases・ManyOfthe  
publishedm6delsoffuttmvCJDcascsorvCJDincidenceinthe－UK，includingC）afkeandGhani  

（200享）andCooper血dBird（2003），uS？Simi・li軸Ilg由sumptionsingenetatingth6ir．predictions・  
Although也esb？impli軸ngassumptionsare 

． 

toestimatevCJDcases＋飴11intofourgeneralareぉ．Fi吼themodelsmustestimatethemmberof  

clinicalaJldI〉rC－Cliniね1BSE－inftctedcattleslaught6red・intheUKtoestim幻ethehtcnsityofbuman  

exposuretothcBSEagent・Second，theyassumcalevelofe脆ctivenessofthe1989SpecifiedBanOn  

O飽IswhichwasasstmedtoreducethequantityofinftctiousBSEagentinthefoodsupply，therd）y  

redutinghtmanexpos平島・intheUK・■LT出rd；the血odelsgeneratcanaPPrOPriatemathematical  

rq）reSent血・（brsta拙cddistribdion）rfoftheincubationperiod，Whichis呵reSentedbymanyush；：二∋  
aunimodalstatisticaldistribution⊥meremaybeconstraintsontheincubation・Periodusedinthemodel  

（e．g．，thevCJDincubationperiodofall血divid11alsinthepopulatiopwouldnotexcced40years，etC．）・  

Fourth，manyOfthemodelingapproachesincorporateage－SpeCificdqpendenciヒSthatinfluence  

expostqe；・SuSCCPdbilityt¢thedisease，andincubationperi0d：Dependingonthcassumptions・uSed，  

estimates・Offubr6CaSeSOfvCJDhavcYariedconsiderably．PastestimatesofvCJDcases如m  

epidemiologicalmodelspredic；edふom250to440futureCa5eSundercertainasstmptions＠，Aignauxet  

al．2001）・AsチCtualrq？OrtedvCJDca由spcakcdin2000andhave・Sincebeendechming，Predicted  

est血ate！Of血ttmcaseshavcdecrcasedPo？lleetal，2003，ClatkeandGhani2005，CooperandBird；  

2003），   

Thereaqeaddi血naltmccrtaintiesin．predictingfuturevCJDcasesthatmightarise丘omindividualswith  

di脆rentgeneticI，aCkgroundsandsuscq）tibilitiesintheUKpopulation・Todate，al1howncasesof  

VCJDhave・OCTmdinindividualsthatwFremethioninehomozygous伊生Mg印OtyPe）atcodon1290f  
thcpri0？PrOt甲．gCnC，伊NRP）・Reccntresearchhasidcnti£edtwoindividualswhowerevaline  
ho！nO2：ygOuS（VV＄enOtype，a）socallednon－MMgenolype）alPRNPcodon129（IronsidceLa］2006）  

amOng払寧・threeprionpIOteinpositiv寧S甲叩l甲identi．鮎dbyHiltpn寧JaL（2004）・IClarkeandGhani  

（2005）申dincorporatethepossibilityofwidergcneticsu？CePtibiliticsinsomcofthcircstimatesof  

futuTeVCJDcases．Hpwever，becausqnQCaSeSOfclinicalvCJDhavebeenidenti丘edinindividuals  

withnon－MMg印OtyPP，it・istTICertainwi1etherithcse・ind享Yidualswi11in加tdeveloporb’anSmitclinical  

disease・Therefore，any二estimationoftheincubation：PeriodforpotentialcaseswithdlenOn－MM  
genotypewould7elyheavilyonassunptions，WhichaddsconsidcrableuncertaintytoanyeStimateofthe  

Sizeornumberofc鱒eS桓叩？SSiblesecondaTyγaVeOfvCJDcasesth？t鱒ightoccuri竺nOn－  

individuals．   

IV・A・2・■UKvCJDPrevaIencederivedfrdmaTissueSurvei11ance＄tudy  

WeusedasecondapproachfbrestimatingUKvCJDprevalencedrawingopresuits丘・Omatissue  
SuⅣeillancestudythattestedlymPhoreticulartissuesamples（tonsilsandappendices）forpriopprotein  

accumulation・ThestudywasaretrospectivesurveyofstoredtonsilandappendixtissuessurglCa）ly  

removed丘omUKpatientsin1995andsubs明ueptyearS．Theauthorsidend鮎dappendixsamples  

如m3patientsasposititeforlymPhoreticularaccumulationofprionprotein6utofatot去lof12，674  

Patients釘nplestestedけIiltoneEaZ2004）．Notonsilbiopsiesshowedsuch丘ndings．Thesigni五canceof  
thedetectionofprionproteinintheappendixisnotcertain，anditisnotknownWhethertbistestisa  
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reliablemafkerforeithervCJDpre－Clinicalin免ctionortheultimatedevelopmentofdisease．Norisit  

knqwnWh叫9rOrnO！号uCh4etectioni戸a甲ad（erfbranindividu？1簿poten＊al▼甲中abiliIytotranSmit  

in知tionthroughblooddonation．Results 

4・2・Assvn＊g坤esensitivityandspeCi鱒ityofthe▼teStingmethodislOO％，血stTanSlatesrough1ytoa  

VCJDpreval甲CeOfof237casespermiuion（95％CI‥49－692castspermi11ion）fbraPagegroups．  
The御坤9rS申iltdnetal2005）indic鱒d叫approximately60％ofthesamplestested（from7，600  

pgipnts）came丘ompatients20－29yearspfage・Anongthe20－29yeaTL91d．groupw9甲1culatedavCJD  
PrqV？1enceofapproximately400casespermi11ionforwhichweassumeda95％CIoflOO－1200ca岳es  
permillion．  

Table4．2．SummaryofstlrVeillance・teStingoftonsilatldappeELdixtissuesitltheUK  

Refbrq叩阜   Agesof   Years  Numberor  Totalsamples   Rate・Permi11ion  

population  tissud  positives   examined   
exmin∝l  tak血  

（95％Cり   

10－60＋ys  14，964 237／million  

1995－   3   
Appendices  

HiltonDA，   （60％of  
らtal．2004  p如ientsvere  1999  Appendices   1，739Tonsils  （49一石92peT  

20－29如s）  4，029excludd   million）  

ThereaqesomepossiblelimitationsofusingtheHiltonelaItisstleStLrVeillancestudy＼inestimating  

VCJpprevalence・lmtheirtissuesuⅣPy，HiltonetaLstressedthatther寧WereunCertaindesand  

SuggPStedcautionin叩emptingaprcvalenccestimateforinfection▲Or．aPredictionoffu血revCJDcases  

inthqUKbasedondetectioqbyi叩tmOhistqchcmicalstamlngOflymPhoreticularaCCumulationof J 
′ Pn甲PTOfeinin伽■eeOf12，674adequatetisstl与Samplesstudied・First，becausethestageofvCJD  
infection血iihg咄chthe苧pPerldixLirstic叩叩1atesdetectal）1eap叩tSOfal）nOrmalpnonproteinis  
not品ふaddbeふsetheaccumhlationsmightnムtbetmiformlydistributedthroughoutthetiss。e，the  
Pre叫enceofi鱒？tion 

． 

： 

possiblethatLthgl；esdltsmighthav戸been血l平POiitiv？Sl？adihgtoinov9reStimationofprevalence・h  
theiipaperthe苧uth？rSstated：‘741thq9ghirrmun0鱒t9ChemipalaccumulationofPrPinlymphoreticular  
tis占deshsnotbeendenlOnStratedinany4is甲亨？．0！hetthanvCJD，thesi如鮎anceofthepositive  

samplesihthisstudyisnot●c血n・h¢n車庫蕪ihmumOhi？tOChemicalpatternofimmunOreaCtivity  
resenibled■that畠eeninappendixtissue伽mpTq－Clinicalandautopsiedcas9SOfvCJD，butintheother  
twoc率es，えーre鮎elygrdnularpatteh”fs卸gwaspreFentin‘relati6ntofo11iculardendriticcells，  

raisingthepdsiibilitythatthe占去maybifhls6i）OSitives．However，Wehavebeenhnabl占todemonstrate  
PtPimmmoreactivityinarangeofotherdis6rdersincludingotherhunanPriondiseases，neOplastic  

disease，OrarangeOfinnammatoTyCOnditions．”  
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AssumDtibnused′i轟themodil：AllvCJDtAsesthatoccura允ef2002areincubatinginyear2002．  

Pr＆aldceofvCJDamong，thetJKdopdhtionandthevCJDriskfromudngplasmi竜erived血ctor  
productsareeXPeCtCdlobedif托rent＆omyeartoyearsince1980・lmIhjsriskasscssTnent，山epotenlial  

VCJDriskforpdFVIIIproductsYaSCStimatedforlhebaseliney？arOf2002，bultheresu］tsaJld  

COnClusionsalsoarelik中一orcnectthc 
、 

PreValencediscusscdabovebasedon？geinformationofrepor（CdvCJDcases．Thepr占ぬ16rh3ederived  

丘omabovctwodi飴rentapproachesvariedbyapproximately130fo1d・Thediscrq）anCyrCflectsthe  

limitationonthectmtknowiedgeofthediseiLSC．hordertoevaluatctheimpactofuncertaintyin  
esdmationofvCJDprevalence；thcFDAriskassessmentprovidesesdmatedriskoutcpmesstra撼edby  
two朗tim血SOrpねvale血色二  

t ヰ印tImT）tidi，tJSedinthemode）：OtumodelassumedthatdistributionofasymptOmaticcasesacross  
agc’伊OuPSWPuldbethesameaSthedistributionofobscrvedsymptomaticcases．   

Additionalt血icalinfomationanddetailsofanalysesandmodelingapproachesareprovidcdin  
郎p仇d玩AⅧders∝donA－ⅠⅤ．ん  

Ⅳ．B．EstimatioJ10fvCJDPrevalendeintJSPl舶maDonorsandPlasmaPooIs  

（Module2）   

ThelargestsourCeOfpotentialvCJDriskinUSplasmadonorsISpreSumablyassociatedwithdonors  

Whotraveledtoorrcsidedforextended－eriodsoftimeintheUK，FranceandothercountriesofEurope  

Since1980・ThesedonoTSmighIbeexposed10theBSEagenlincontaminatedbeefproducIsand  
inLbctcdwithvCJD血血Ig申VClandres■idenccabroad・Otherpop坤tiohsintheUS率Pqtentia）riskfbr  
VCJI）inclddeUSmili画■d＊loycd．知extendedperid4｛oftimein鱒呼or6thcrc？hhttiisofEurope  
andindividualsinL’thcUS鵬olreceivedbloodcduec！ediri嘉hrope（“Euゆlood，う／nepreもalenceof  

BSEinthe●USbattle如匝IationisゝVCrilow血dtheteforethercisムverylowprobabilityth虫domestic 

dictaryexposdetotheBSBagen！wouldgiverise・tOhumanVCJDcase苧・BecausedfthisY6rylow  
PrCValcncciriskviaUSddhesticdietary銑POSure扉asassumedtobenegligible克也eihodel・  

t   t  

† Thismodu）cestimatestht弧IyalnumberofplasmapooIsthatarcuscdtomanufhclurepdFYlII＆om  

〉  
．   

T71ePOtentiilVCJD云skLbi．USpl禦i’donbrsrisli叫y璽？OCiムt由with．di6tary，eX㍗如亘t錘S寧agent  
duringpedod！OftTaV卓l－or．resi9cncein叫e叶坤geo占aphicarcaswhcrcBSio＆vrred・The l■  

PerCentag由、dfblo6dd壷orswitha旭toty6ftr㌫lor．risi血cyin／B鱒率ヰ軽舟軋料率itary －1フll  
memberswhoresidedinbase苧inUKa・1de］sewheTein声ur9Peduring198q－199¢，hldwhoare r′■Ll▼  

recipi甲tS、6f“Euふb16甜’ヰ競bbtaindd．hm198P－1996Blo6d王）dndrTriY61Su擁y99nductedby  
AmeiicanRed℃ross（TSFAcmi0）・血桓c甲t畢Y靂，CaふIat？dby坤in示i？n（e．g．，申e．UK， 、＼l・  
FranCeOrdtherEurop‘率coun坤s）壷d亘ヰtiohToftrivt！．  

Twodifkrent加esofplasmaareusedinma皿fhcture′ofpdFVrnSourcePlasmaisc61Iectedthrot）gh  
PlasmapheresIS，aprOCeSSthatseparatesredbloodcells丘omplasmaandrettmsredbloodce11stothe  

donor・RecoveredplasmalSPreParedfromwholeb）00dunitscollected丘omblooddonors．Source  
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Plasmaaccountsforapproximately80％ofthetotalplasmacollecteda皿tlallyintheUnitedStates，and  

recoveredplasmaaccountSfbrtheremaining20％・SourcePlasmadonorsareusuallyyoungerthan  
bld？d（reqpvcredplasm卑）卓onors，an中ー？thQughttotrqvel．1es華SO．PTeSumablytheirv（：Jp一声kmaybe  

SOmeWhatlowerthanthatofblooddonors．However，becauseoftb＊youngeragedemqBr叩hic，  
SourcePlasmadon？rSarelikelytobemoresusceptibletovCJDinLtction・Additionally，S占urceplasma  

POdsareusuallysmallerandcontainlargervolumedonations（anaVerageOf700mi11iliteTS）丘omfbwer  
donorsthaJlreeOVeredplasmapooIs（averagevolumeOfadonationis－200milliliters）．Plasma丘om  

fewerdonorsreducesthechancethataplasmapoolmaycontainadonationfromanin危cteddonor・  
However，becauseSourcePlasmadonQrSarea1lowedtodonatemore＆equently，andgiv占moreplasma  

Perdonation，thereisagreaterchanCethatifavCJDi血teddonorwereintheSourcePlasmadonor  

POOlthattheymaycon扇butemultipledonationstoasingleplaLSmaPOOlordonatetomultiplepooIs．  

However，blooddeferralpoliciesinstitutedbeginnlngin1999arebelievedtohavereducedtheriskof  
VCJDdonationsbymorethan90％．Thee触tivenessofthedeferralpolicymremovlngPOtential  

VCJDrisk血）mthedonoranddonationpoolisincludedintheFDAmodel．Becauseoftheunlque  

Characteristicsandpotentialdi舵rencesinriskfbrSourceandrecoveredplasmadonationsandplasma  
POOIs，theFDAriskassessmentmodeledSourceandrecoveredplasmapooIsseparately，andconsidered  

fhctorsthatmayresultindiffbrentriskforpdFVIIlproductmade丘omeachofthetwotypcsofplama．  

IV・B・1・a・Atln11alUSplasmadonorsatIdcharaCteri2：ationbyage   

AgeisahimportantfactorinestimatingpotentialvCJI）riskfotUSplasmadonors．TheFDAmodelis  

Organizedbyagegroups18hnd19yrolds，10－14，15－29，etC・O）y5veyragegroupstoage69）aJld  

Calculatesal1riskinformationandmakesal1a句ustmentsbasedonagegroups．EadlOftheseage  

groupsformsa“bin”andineachofthesebinsdonorsarecategorizedbycoun町Oftravel，VCJD  

PreValence（orrelativerisk）fbrcoun仕yoftravel，durationoftravel，yearOftravel，typeOfdonation  

（Sourceorrecovered），don如ionrate，etC．Theoutphtattheendofthispordonofthemodelisan  

estimationofthenumberofUSdonorsincachagegroupthatarepotentiallyinLtctedwithvCJD．The  

modelMlerincorporatestheeLkctofFI）Adonordeferralpolicies，implementedbeginrungin1999，  

that甲・e．believedlikelytoreducethepossibleriskfromblooddonorspotentiallyin氏ctedwithvCJDby  

～90％．   

Thisspecほcportionofthemodelestimatespotentialagespeci丘cvCJDriskforbothSourceand  
recoveredplasmadonors・Asmcntionedabove，donorageisanimporlantfactorassociatedwith  

frequencyoftravelandsusceptibilitytothediseaseandinfhencesthevCJDriskforaparticulartyPeOf  

donor・Forinstance，SourcePlasmadonorsasagrouparegeneral1yyoungerthanrecoveredplasma  

donors（see．percentagesofdonorsforSourceandrecoveredplasmadonorsbyagegroupinTable4．3）．  

AIso，theyoungerSourcePlasmadonorpopulationlikelytravelsless，andthus，likelyhasalower  

POtentialvCJDrisk・However，thislowerriskmaybeof詣etbythepossibilitythatyoungerPerSOnSmay  

bemore、SusCePtibletoin氏ctionbythevCJDagent・TheplVPOSeOfthisportionofthemodelisto  

Char？Cterizeplasmadonors且ndtheirdozladonsaccordingtodonoragetomoreaccuratelyestimatethe  
n叩b9rOfpotentialvCJDinfbcteddonorsanddonationscontalrungVCJI）agent．hturnthis  

infbrmatipnwillbeusedtoestimatetheprobabilitythataplasmapoolusedinthemanl血ctureof  
PdFVIIImaycontainadonationwithvCJDagent．   

Additionaltechnicalinfbrmationanddetai1sofanalysesandmodelingapproachesareprovidedin  

AppendixAundersectionA－rv．B．  

25  

125   



Tible4・3・ReportedvCJD甲SFSinthetJKindpcrcentofUSSourcePlashaandbIood（recovered  
plasma）dムndr5．byage如血p5  
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‘D細p沌扇dd馳fDAtIyW亡紬Iin2002  

rV．C．Estimationoftheprobabilitythatap）asmapooImaycontainadonation  

打omaninfbcteddonorthatcontainsvCJDagent   

ThepurposeofthissectionofthemodelistoestimatetheprevalenceofvCJDinUSdonorswhomay  

havebeenexposedtotheBSEagentandpotential1yinLbctedwithvCJDduringtravel，reSidence，  

mi1itaryserviceintheUK，Franceofoth寧rCOunbiesinEuropesince1980．ThevCJDprevalenceint：  

dbnors－isthentlSed’toestimatetheprobabilitythataplasmapoolmaycontainadonation丘oma  
VCJDinhcteddonorwithin托ctiousagent・intheirbloodatrthetimeofdonation．  

ThestartingmaterialformanuLhctmingpdFVⅡIisaplasmap？01contaiming．d6nations如mthousands  

Ofdonors・TheprobabilitythatarplasmapooIcontainsadonationwithvCJDagentisa．func血nofthe  

PreValcnccofvCJDlhtheUSdonorpopt11ationandthetotalnumberofdonorsBLnddonadonspresentin  

apoolus¢dtomanuLhcturepdFVIⅡ・・ForUSdoJlOrSwithahistoryoftravel，akey鮎tdrinestimating  
thevCJDriskistheregionorGOunbyoftrqvel，i．e．，ItheUXiFranccordthe；totmbiesiムEurope，Since  

1980・Fromtherevcmakeseverala嗜ustmentstothevCJDprevalenceforUSrdonors．Thehodel  

incorporatestheageofdonors・into▲theestimatebfvCJDprevalenct－donitionrateforVaribtisage  

groupsis◆importantLSincethem句0rityofdonorsare）essthan40yearsofage．［Futthemiotと，、セCJD  

PreValenceforeachagegroupisdetermined・Since，vcJDprimarilya蝕cts‘ybungerpersons（ふedian  

age28ys）anddonorsareyounBer－theyareatparticularriskforvCJDandmay皿b10winglyqansmit  
theagentviadonations・The｝mOdeIfurthera句ustsvCJDprevalencebasddontheyearoftravel－fbr  
instance，atraVelerin1992thatvisitedtheUKattheheightoftheBSEepidemicfhcesahigherBSE  
exposureriskarldriskofvCJDinftctionthansomeonewhotraveledtotheUKin1997aRermore  
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S血gentfoodcontroIswereimplementedintheUK．Also，themodelincorporatesinformationonthe  

dtudonofthetrwelbasedonsreyinLbrmationoftravelhistoryforwholebloodusers▲Also  
c6蒜deied払鶴emodeli岳thetypedfdohadoh一血eth色rrSource，Pi益血姦or＝ibrrecoveredplasma・Since  
the血birofdonations‘byanindivid血Iperyearvariesdramatical1yforthesetwotypesofi）1asma．  

Finally，lhcmodc！assumesthal且幽＿幽  

in如iousvCH）agent、andthusposesapotentialrisk，iftheindividualisinthelasthalfofthe  
ineubation・Periodfbrthedisease（andlikelyprionemic）・HoweveT，Currentdefhalpoliciesprevent  

poten卓allyi血teddonorswithahistoryofextendedtravelorresidencetotlSEcountriesslnCe1980  
丘omdonatingb）00d．地  

（ノざィわ如r仰p〟Jα′fo乃ゐγre椚OVf〃g（わ相和W〟力〃月ねわry¢r＆ααl必打mJ8rr色！肋ce如才力e【Ⅸd乃d  

幽ThcFDAriskassessmentincorporatesthee鮫ctivenessof  
Ctmt名eOgraPhicdeferralpolicyinreducingtheriskofvCJDtransmissionthroughplasma  
derivatives・The丘naloutputsorresults丘omthemodelo脆r甲dmatesofthepotentialnumberof  
RecoveredandSourcePlamdonorswhomaybeinfbctedwithvCJD，andthemodel加herderives  

anestimaterofthenuniberofinftcteddonorswhomayactuallyhaveagentintheirbloodatthetimeof  
don釦iom   

FDA・eValuatedanumberofpossiblesotmesofexposurctotheBSEagentthatcouldpotential1yresult  
ininfbctionwithvCJDinUSplasmadonors．Themodelandriskassessmentassumesthatthegreatest  

POt孤tialvCJDriskforUSplasmadonorswashkelyassociatedwithexposuretotheBSEagentduring  
extended血Ⅳelorresidence血theUnitedEingdom（for3months；ormorefrom1980－1996），Or  

FranccandothercotntriesinEuropc（50rmOreyearSSince1980）．   

Thefo1lowingsectionsinthedocumentdescribeindetailourmathematicalapproachformodelingand  

estimatingtheriskforUSplasmadonorswholivedorresidedin：   
一 UnitcdKingdom丘om1980－1996for≧3months（DescribedinAppendixA－SeCtionA－  
Ⅳ．C．1．乱）  

・France－Since1980for≧5yearsPescribedinsectionⅣ・C■1・b．amdinAppendixA－SeCt  

hA‘Ⅳ．C．1．b．）   

・0也ercoun扇esinEurope－Since1980for≧5yearS（doesnot’includeplasmadonors）  

PesdbedinsectionIV・C・1・C・andinAppendix’A－SeCtiohsinA－TV・C・l・C・）  

・USMilitarypersonnelortheird甲飢denti－deployedintJK＆othercotmtriesinEuropesince   

1980Pescribedinsectionlrv・C・l・d・’andinAppendixA－SeC中psinA－Ⅳ・C・1・d・）   

・Etn）bldbdrecipientsinUS－thitr読eit・dbloodcollected．fr6mdonorsinEurope（Describedin  
岳ecti6nⅣ・C・1；e・．ZmdinAppcndixA－SeCtionsinA－Ⅳ．C．1．e．）  

DietaryexposureintheUSthroughconsumi）tionofdomesticbeefpbtentially60ntaminatedwithBSE  

agentwasconsiderednegligiblebasedonJourcalculations，andwashotincludedinthe丘naImodelof  
thisriskassessment．   

As曳umptio山sedinthcmdde）：TheBSEexposureriskforanindividualonexIendedtravelorduring  
resid血cdtotheUK，FranCe，OtbthercountriesinEuropesince1980：ispropoitionaltothedtmtionof  

thestayortimespent・ForinstaJICeaperSOnWholivedintheUKfbroheyearhasone－fifththeriskofa  
dono川舟0印蝕t丘veyears．  
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