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Table4．9．AnnualusageofpdFVIIIbyindividualseverevWDp叫ient－dataandinpl】t  

distriblltiom  

く15y一書Or▲文t 

打叩叫血由   （934丘，  Pヱ叫，504占ヱ句  165713   4丁945 

句）ねOdk   
（川13，  Ydu血g （l        ，       Tl    14  （1010，1185り  ll045   ユ7543l   

Adult  
P15yr雷01叩t）  

（1500○，  

Pl叩叫血由   17  TT2800）   （1557l，  
18‘舶○   古○広丘70）   

匂血○〟c   
ロコ‘ユ，  18  （l…，2，3射り  8‘，芸I   2占○占‘0）   

V． RISKCⅡARACTERIZATION   

Theriskcharacterizationsectionqftheriskassessmentintegratesinformationfromthe   

hazardidentiiication，ha2udcharacterizationandtheexposureassessmentcomponentsto   
arriveatestimatesoftherisksposedbyahazard．  

hthi亭riskassessmentdataLbrhazardcharactcrizationarelacking，SOWeCOuldnotdevelop   

且htmanVCJDdose－reSPOnSe．Thedose－reSPOnSereladonshipprovidesinformation   

neededtousctheexposure（dose）ass占毒smentresultstoestimatetheprobabilityofadverse   

responsesincludingin托ction，ilhessormortality－basedonassessmentofexposllre（dose）   

totheha2ud・ManyTSEmodelsandriskassessments，1nCludingourmodel，uSetheID50，   

Oran0untOfmateria］thatleadstoinLtctionin50％ofthepopulation，aSaSemi－   

qtlantitativeestimateoftheamountOfTSEagent．TheID50hasbeenderived丘omrodent   

animalmodelsandmayormaynotapproximateinfectionandoccurrenceofvCJDin   

humanS・Thislackofknowledgeaboutthe弧imaldataandhowtheyrelatetoactuaIhun孤   
clinidalvCJDoutcomesaddsムonsideral）1eunCertaintytotheriskestimatesgeneratedby   

themodel・TheFDAriskassessmentinterpretstheID50aSr甲reSentJngalineardose－   
responserelationshiporlinearrelationshipbetweenexposureandtheprobabilityof  

inLtction・hsuchacaseexposuretoIID50WOuldsvggesta50％probabilityofinftction，   

exposuretoo．1Ⅱ）50WOuldsuBgeSta5％probabilityofinfecti6n，andsoon．  
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Thefinalresultsofthisriskassessmentprovideestimatesofpotentialannualexposureand  
anrlualvCJDinfectionriskforpatientswithseYereHAandforpatientswithseverevWD  
forpdFVⅢmazlufactured如mplasmacollcctedintheUS・neriikwasestimatedby  
applyingthelinearⅡ）50dosc－reSPOnSerelationship，WhichprovidesaprobdbilityofvCJD  

inftctioninthetwopopuladonsandvarioussubpopulationswithinthetwogro叩S・Given  
thelimiteddataavailableFDAbelievesthatanyex坤1ationorinterpretationhaslimited  
utilityinactual1yes也nadngoutcomcsISuCh・aSin蝕tionaJldilhcss・Therefbre，any  

estimatcoftheriskbasedonestimate＄OfexposuretothtvCJDagcntthroughuseof  
PdFVHwi11beimpreciseandextrenely℃nCertain・  

Ⅴ．A．TEEMODEL   

Thisriska＄SeSSmentandsimulationmode11inkstheavai1ablescienti£cand  
epidez＆0logicaldatatogethertomathematical1yapproximatetheprocesses（predicted  
PreS甲CeOfvCJDintⅨpopulation，manufhchring，reducdonofvCJD喝ent，andpatient  

utiliz慮on）leadingtbpotehdalexpostmofUSpatientstovCJDagemtpresentinUS－  

manufacturedpdFVⅢ・Asummaryofthcvarid）1es，ParameterSandequationsusedinthe  
modelwcndescribedinS¢CtionⅡⅠ．BxposureAssessment・andastmaryofthevariables  

andequadons，data，andassunvtionsuscdinthemodelareprovidedinAppendixA．Tbe  

modelwasrunuSing＠鮎skso駐warepackage伊alisadesCo7P，NY）toconductthehionte  

C訂loanalysis．SlmulationsoflO，000iterationswererun．  

TheriskassessmentusesMonteCarlosimuladontbrandomlydrawvaluesfrom  
PrObabilityiq）utdisbibutions（Whichlare′Statisticalrcprcsentationsofinputdata）onceper  

ilcration；thousandsofitEmdonsareusedtogeneratethemodelolltPutSaSriskcstimales．  
Thissimu）ationmethodiso食enused血situationswhenamodeliscompIcx，nOn－1inear，Or  

invoIvessevcRluncertainparameters．TheoutputgeneratcdisusuallyanaggreBate  

distributionwhoseshapccanbestmari2：edusingmcasuresofccntraltend㌫cy（mean，  

median，mO叫orwithbotmdarics・S坤asthe95％con丘denceinterval（CI），the5鵬and  
95thpcrcentiles（ー甲reS飢tinBthe90％q）ortherange，botmdedbythemimimumand  

isi5  

i  

）  

underlカngunCertaintyandvariabilityofthe・0riginalinputdataandparameters．  

Ⅴ・乱Modelre和1ts：Estimateda皿mualpote止血alexposuretovCJDi・Y・  

ID50and‘potentiaIすCJDriskthroughhumムn－dFVIIIusedtotreat  
SeYreⅡA 

hdiviAniswithHAvaryintheirdegreeムfFV血de砿ency．rAlthopghtheclinical  

SPeCtrum如nemllycanrange丘omsevefe，tOmOderate，andtomilddisease，this  

assessmcntspeci丘cal1yaddressespotehtialvCJDexposureandriskLbrpersonswithsevere  
HA・Amongancstimated14，000HApopulationintheUnitedStates，aPPrOXimately50％  

havcseverediseaseand25％ofallHApatientsusehumanPdFVHIproducts・FDA  
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estimatqd・thatthereareatotal・Of甲PrOXimatelyl，800HApatients（Tables5・1A・atld  

5・1P）withseverediseasein・叫eU＄申率usehup甲P4FVⅢpro申1CtS・Altho「ghthe  

estimatedriskisverylow，it・isp甲SiblethatsomepitientsqsinghuminPdFVIⅡmay  

potentiallybeexposedtovCJD・agentifpresentinUSmanu払cturedproduct・  

EslimationqrPdFfmproductdzizatiqnbypatienLswithseverem．FDAobtaineddata  

onhumanPlasma－deriY云4FY虹udliヱationfromthecentersforpiseaseControl（CDC）．  

Datainlthestudywerecollected・aSPartOfaco11dborativeefbrtbetweenCDCandsix  

StateSlduringthe仕meperiod1993・－1998．Asum訂yOfstudyresultsforNewYorkState  

aredescribedinLinden，etal．POO3）．Thecomprehen去ivestudycollectedstandardized  

Patientdemographic，Clinical，tre叫mentandoutcomedata・Patient皿edicalrecordswere  

obtained鮎mtreatment㌫t？去induding：hemopbihatr＄Pen！cpnter岬TCs），hospitals，  

Clinics，Physician’so用ces，home－CareagenCics，nurSinghomes，PnSOnin丘rmaries，and  

dispensersofEhctorconcentrates．Thedataabstracted丘ommedicalrecordstabulatedal1  

fhctoF－COPCentrateQtilizationprescribedbyquan郎・tyPe”PuZPOSe（e・g・：PrOPhylaxis，  

treatm甲tOf 

Calendar笹汀，   

nlCdataonquantltyOf．pdFVⅢproduct11tilizedannual1ywerellSedtodevelopstatistical  
distributionsofproductusagefoipadentsLbytreatmentgroup．Themeanquantitiesof  
productsutilizedbyHApad印tSOndi蝕renttreatmentreglme11SareShowninTable5．1A．  

atld5・1B・Approximatelyl，100r∝OrdsforpatientsutilizingpdFVⅡIwereanalyzeqinthis  

Study．ThepercentageofeachpatientsubpopulationinproportiontothetotalHA  
POPIllationintheCPC－SixStatestudywasusedtoextrapolatetheestimatednumberof  

totalindividualsineach，Paticntsubpopulation．Fromthestudyresults，WeeStimatedthat  

thereareatotalofapproximatelyl，800personswithsevereHAintheUSwhouse  
pdfVIn．   

Resultsfromtheriskassess鱒entmOdelforpatientswithsevereHAwhoaretreatedwith  
PdFVⅢproductwitha4－6Iog10manufacttmgprocessreductionofvCJDagentare  
ShowninTables5・1JLand5・1B・Genpral）yresultsaleeXPreSSedforpatientsinseveral  

di飴r占htHAclinicaltreatmentgroupsinclud如g：  

・P叩pbylaxis  

● －PrQPhylaxisplusinhibitor  

・Prophylaxis．plusinhibitorandimmunetolerance  

・Episodic  

・Episodicplusi血ibitor  

ア0励血J叩0∫re〆躇Vβ柁励押ie痛わVCの8ge〃′ご肋ぬ占。∫eわ乃わwer  

甲滋桝わJ咽ねβJ椚0血Jα血－dJgdクrm長刀Ceげ－J．β飯川叩卯0仲鮎edo〃Cねr鹿d乃d  

Gha17uOO5）・Thremodel・e5timatesthatsevereHApatientstreatedusingaprophylaxis  

regimen，withinl1ibitor，withimmunetOleranceandtreatedwithapdFVⅢIproduct（with4－  

6log10red叫ipnofvCJDagent）hasrthehighestpdFVIIIusageofthegroupsw？eXamined  
andpotential1yfhcethehighestriskamOngHApatients．T血1e5．1A．indicatesthat  

approximately62severeHApatientsinaprophylaxistreatmentreglmenwithinhibitorand  
immunetOlerancet）SeanaVerageOf558，700rUperpersonperyearandarepotentia11y  
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exposedtoanaveragcofl157xlO・6i・V・D50PCqPerSOnPeryear；rq）reSentinganaverage  
POtePtialvCJD血kbfl血13mi11ionD的中甲 

， 

L inaJlaVerageOfa如血ximately21，000｝yearsdftreahentamongsevereHApatientswho  

Ond  
1  

prevalenccestimatc（」：8permillion）inTab］e5．1A．a；e丘orhOioohlea；ingthalthe  
ChanCCOf由一inibctedddnordonatingtoaplaszrLalPoIwould’bezminhequhtevent．  

Greaterthan99％ofthctime（onaverage）themodelestimatestherisktobe2：erObecause  

VCJDagentwasnotpresentinpdFVUIproductusedduringtreatment・However，thc  

modelpredictsthatO．027％ofthetimedleeXPOSure’tovCJDagcntmaybegreaterthan  

ZerO，andthcmisaposdbl畠もutlowriskofvCJDihfectioh．   

Theriskfortheentirepopulationiscalculatedby血m血gthccumulativeriskpotentialof  
VCJD 
Predicts也如the甲pit｝Ⅹ血atelyl，800scvereHApati血tpopuhtionin伽LUSu＄eSatOtalof  

approximately243mi11ionrUpdFVmandiscxposedtoanaverageof6・50x10■i・V・  
ID50．Tbistotalwualcxpostm血rtheentiresevcreHApopuladonintheUSis  

equivalenttoameanpdendaltmulation－basedvCJDrisk－Oflin3．077．Atthisexpected  
levelof娩1vCJDinfectionwouldbebredictedtoocdirin3，077yearsof聖ent血r  

thecntifepqpulationbfl＄00sevcreHApaticntsthatusebdFVⅢ． 

加叫reグ∫昭励クα〟e花山わyC砂嘩㌍眈属由血加打d〃乃現が〝  
馴伽夕作血瑠〟加〟gqrJ加■4ガ∫但肋伽，eJαJ2β♂り．nemodele血m扇田  

也如＄eVCrCHApadentsinaprophylaxisre騨mm，withinhibitor，withi皿unetO16ranCe  

andtreatedwithapdFVHproduct（with4JloBlOreductionofvCJDagent）potentially  
facethehighestexpectedriskarQOngHApatients．TabIe5．1A．indicatesthat  

appro血tely62scvcre牡Apa点entsinaprophylaxistriatmentre伊menwithi血ibitorand  
immuncto）cran鱒＿uSeanaVerageOf558，700rUperpersonperyear，甲darepotentially  

CXPO5CdtoanチVCragC？fl・30Ⅹ）0■i・VIID5OperPCrSOnPtryear，uSiふgthehigher  
prevalenceestimate・THsrq）reSentS肌aVeragePOtehtial’やCJDriskofli封5加bp訂  

PerSOnPCrye町．forlhetr訟tmCntgrOuP．Tfal）orlheassutnptionsusedinlhemodelare  

COrreCtandconsideringthetotalnumberof62patientg・hddsぬtegory（OrPOPulation－  

basedrisk），thisexpectedriskwouldカe）dlvCJDinLtctionin＝240LyearSOftrcatment  

amOnBthcpatientsunderthiscategory．   

TheriskfortheentirescvereHApopulatioIliscalculatedbystmingthecumuladverisk  

POtentialpfvCJDe叩叩mandIriskfrpmall二individualpatientsunderfivecatego云es  

brophylaxis’withnolinhibitor，PrOPhylaxiswithinhibitor，PrOPhylaxiswith・inhibitorand  

血皿岬etOlergce，ePisodicwithJIOinhibitorandepi甲dkwithinhibit叫Crable5・1B・）・  

UsingOehigherlsurvcill叩CeeStimate，the（mOdelpredictstha（the甲prOXimateltOtalof  

l，800severcHA・PaticntpopulationintheUStJSeSatOtalofapproximately243millionrU  

pdFVⅢ，andisexpos尋：tOanaVerageOf5．67Ⅹ10‾2i．v．D50Peryear．Thistotalannual  
expo＄tuTefortheentirelSeVereHApopulationintheUSisequlValenttoamean7）Otential  

き  
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pQPuldionTbasedvCmriskoflin35，i・e・，1YCJDinftctionwouldbepredictedtooccur  

in35yearsoftreatmentinthis1800severeHApatientp9pulation・   

Tよble5．1A．ModeIResultsforÅI一日APatientswhouse・aHypotheticalFactor  

VMProductwith4－6IoglOManufactureProcessReductionofvCJDAgent：  
P′edfcねdA〃〃U∂JperPe帽○〃軸OS〟代わyCJ8ん仇JD軸a〃d〃e卸Pof帥fねJper  
，Perso〃A〃け〃aJγCJβ月ねた：   

・‥乍Or’Patients叫ithSEVERE‘disease，and  
UK vCJD ● ■JWO（】merentUKVtjJL）PreVaIenCeeStImaleS・  

4・6  

Log叩Reduction  

‾Mod010utputfor  ModoIOutputfor  
LOWER vCJD Case Prevalence H】GHERvCJDln†octlon  

○＄心mat00†  Prt〉VaIoncob8SOdon  
－1．8hl．00（I．000  OSumat00f  
ba名Odon  1in4ヌ25  

CIarkandGh8ni（2005）  byHiltonef∂J（2004）   

Hoan   
H8an  

Troat叩Ont   
E与t．Total  ■Hoan qlはntl吋  Moan¢XPOSUrOtO  M●anPOtOnlは1        Numbor  

Or rSOn   
OXP03ur010 vcJDIvIDね－  polontiat YCJDrisk   

Rogl巾On lnhibllor                  patlonlsln  FVl川usod r mO   
Orr王On   

■ 
濾赫．．  
p●rCI   

POrPOrSOn 持職㌍ぎ；：吋  pOrp8rSOn ・●ニ！・ミ・ 
一‘ 

157949  
1ln  

578  lUd   
N（）lnⅢbllor  4．99xlO⊥丁  4．Omi帖on   3．¢7xlO・5  lh封．000 （0－1in12．000）  

（21242．  
382316）   （M）e   （M）モ   （0－1．72xlO■）  

W肋Inhlubr   190523  
1in  

IUd   4．21xl（Iイ  4．8m川】on   4．86xlOヰ   1jn41．000  

叫坤乱ぬ  63  
（26956．  （M）e   

（0－2．17ゝ10■）  （0－†ing．000）  
To18柑n00  

ヰ476：i9）  
（0・8）e  

佃InNbitor   558TOO  
11n  

lUd   1．57×10●●  1．3m‖】α1   1．30×10■   1h15．000  

W軌Immul柑  62  
（33力5，  （M）●   

（0－S．3gxlO■）  P－1in3．700）   
To】eranco  1592943）  （0・8）t  

85270  1h  

No   946  2．12×10・丁  9．4mⅢion   1．91xlO・5   1inlO5．000  

1nhibれDr  lUd  
（0－0）   

（0－8．別xlOう  （0－1in封．0（氾）  
（4633．  （0－8）e  

句）ねodk  244656I  

160458  Iln 

W仙   151  2．49×10一丁  
IUd  8．Om帖on  4．19×10・5   1in48．000  

】nhjbi10r  
（0・0）e  

（0・1．67xlO■）  （0－1in12．0∝り   
（531  （Mit  
・；；●l●  

■  
IvIDBBrt】PTBSentSthep（Obab＝吋IhJ150％olthos・BeXPdtollDゎInbvqTDUSlyrrt．ybemLTLlededdmvCJD．  

M柑nPOlon拍l■nnリ8lvロD【詠一飢8直kdpoten飴l＼CJD佃edlonbasdon■nl汀81r和dd血SeイOSPOn父h†m“α】，胞npole畑山帥nし血vCJD血涙＝  
Tot細n℃anqU坤ivID¢P亡rye8r X O．51王氾％血nc亡州感（れ打Om旧b）  
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亘dddb血h血D■OenL 

Table5．1B．Mode）ResuItsfbrTotaIPopu】ationIbasbd・；Expo＄ureandLPotential  
vcJDRiskforA］＝1emopMTiaA二Patientswho・dsea＝HypotheticaIpdFV‖  
Productwith4・t＝oglO Manufacture・PJ・OCeSS－ReductionofvCJDAgent‥  
PredictedannuaIperper＄OneXPOSUretOVCJDLv■JD50andmeanpotentialperpersonannuaJ  
VCJDrisk：   

・‘FoipatientswinSEVEREdisease，and  
・ TwodifFerentUKvCJDpreva）ence－eStimales．  

4－6  
LoglO尺Oduction  

HodotOutput†Ⅳ  ModoIOutpulIor  
LOWERYCJDCさ＄OProvalonco  HIGH亡RvCJDln陶d‡onProYalen辞  

●さtImat00†  bさSOdon●Stimat●○†  
－1．8暮nl．001I．000  1ln4β25  
ba§●don  by川tonoI8J（20糾）  

qarka扁GhinI‘（2005l  

色止To也l   H●in   
仙w川叩伽W●  」血相爪p叫叫血相On－ b一l  肌矧M叫叩里叩tO  M餉npOplll細on一 b一ー1■ 

r 
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－ 
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Mean total 

annuaI 1 in 

eXpOSure   243   6．50xlO■  3．077yo即S   5．67xlO●2   1tn35yearさ   

鉱山  
1，800  m裾onIし′   （か0）●   （0－2．52×10●り   （0・1h8）   

〈0－0）●  
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Totdm矧M山地独Ivめ■Per鱒rよ05（知≠由nα如倒ガ馴I一肌tDむI  

¢¶鳩5－・鈷一匹呵脚句椚鵬仙m脚一雨Ⅷ血WmnU汀細5伽l血鵬鵬柑叩d血Ueユ耶恥叫伽舗％∞∩ホd印比hlモー血Ac∞伽dy．   
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dlU・呵柁甜他州加佃加一曲dFod州仙血相yb■q叩盟劇山叫かⅢ血m・州・α1爪鮎・ln削8d弧■WIL  
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脚ddb∞lbh仙D咄  

V．C．Modelresults：Estimatedannualpotentialexposuretoi．v．Ⅱ）50  

VCJDagentandpotentialvCJDriskthro！1ghhumanpdFⅥIIu亭edto  
treatseverevonWi11ebranddisease（VWD）  
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hdividualswithvonWilldranddisease（VWD）varyipseY車tyofdisease，thosewith  

Type3diseasehaveseveredisease；thisassessmentspeciAcallyaddressespotentialvCJD  

expostue 

． 

derivcdFVⅢprodv？tSt？COn叫theirdisepe（ral）le亨5・2A・anq5・2B・）鱒eFDAmodel  

SuggeStS血atiti写pOSSiblethatsomeofthesevWDpatientsusinghumanrpdFVIⅡmay  
POtentiailybeexposedtovCJD喝entifpresentinUSma肌血ct血edproduct．・Results丘om  

thedskasse去smentmodelforpafients 
4－6loglOmam血cturingprocessreductionofvCJDagentareshowninTables5．2A．and  

5・2B．・General1y・reSults・aieexpressdforpatientswithvonWilld）randdiseasq（vWD）  

Clinicaltreatmentgrol甲SOfeitherProphylaxisorEpisodictreatment・   

TabIe5・2A∴ResultsvotlW＝ebrandDisease（Ⅵ〃D）patientsl・WlthSevereDisease：  
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