
Mussoetal．5虚け抑d亡橋〔aCyOfrFVllげS  

ent如d弟a24－mOm血－long，m山血adoml，pOS血a血血gs町V由ト  
1ancestudy，WaSdesignedtoevaluatethesafttyande爪cacyof  
rFⅥII－FSduringitsuseintheclinicalandhometherapysetthgs．   
Theresultsofthisstudyareconsistentwiththeresultsofdle  
Pre・licensu．eclinicaltriaIsandiJldicatethatrFVHl－FSiswe11  
tpleratedandefficaciousfbrthctre＆tmentandpreventionof  
bleモdingepisodes．ThBreWモーenOrepOrtSOfpathogen仕ans一  
missionduringthestudy．Thefinalassessmentbythephysicians  
Of仇ee飢cacyofrFⅥH－FSwぉ“very卵Od”or“good”in98，7％  
Ofthecasestreated．Theeqicacyresultsofthisstudyarecom・  
ParabletothoseobfainedfrDmtheliccnsureclinicaltria）sin  
termsofthemeaJlnumberofbIeedsperpatientpermonthforpa・  
tieJltSOnPrOPhylaxis（0．4inthisstudyvs．0．64inaninternational  

S山中OrPTPs）狐d血epe托e鵬ageorbl餌亜ng印iso血s餌CCeSS－  

fu11ytreatedwithoneottwoinfusions（85・4％inthisstudyvs・  

93・5％and89．0％inanmtemationalstudyofPTPsandastudy  
OfPUPsMTPs，reSpeCtively）（3，4）．ATeCentlypublishedpost－  
marketingsurYeil】anceshldyofaBDDrFVmproductobserved  

217patientswithmi1dtoscverehemqphiIiaAwhoweretreated  
fbrameanof24，7monthsintreatmentccntresinGemany（20）．  
Althoughdi脆rencesinst11dydesignanddefinitionsmakeitdifJ  
ficl］1ttocomparebetweenstudies，intheBDDtFVmpostmar－  
ketingstuveillanCeStudythefinaLoverallphysicianassessmetlt  
OfefFicacywas“verygood”or‘‘gDOd”in77．0％ofcasestreated．   
ThedevelopmentofinhibitorsagalnStreplacementFVlnisa  
m句OrCOnCernaSSOCiatedwiththetreatmentofhaemophiliaA．  
払ctorssuchaspadcularFVmgenemubdons，pardculargen－  
eticftatures，raCia］background，fhmi1ialhistoryJimitedprior  

exposuretoFVIIIproducts，andevenvarhtiorLSintheFVIII  
manufhctumgprocesshaveallbeenimplicatedaspotentialrisk  
fhctorsthatcanirLfluenceinhibitordevelopmentinpaticnts（10，  
2ト23）・ClinicalstudiesofotherrFVHlproductsinPUPshave  
documented de novoinhibitor rates ofabout30％（24）．In  
COntTaSt，areCentPhasel〕こIclinicalstudyofrFVIII－FSinPUPs  

andMTPs（S4EDspriortostudy）fotnda10Werrateofdenro  

inhibitorformation（9／60，Or15．0％）（4）．Therateofdenovoln・  
hibi【orfbrmationirLhigh＾skpatients（40EDsatstudyenけy）  

thatwasdocumentedinlthispostmarketingsurveil］ancestudy  
WaS8・0％（2r25），aLtd7．7％（1／13）inPUPs．   

PhasemevaluationofrFVIII・FSinPTPswith≧100EDsat  

Studyentryshowednodenovoinhibitorfbrmationamong71pa－  
tientsstudied（5）・Inthecurrentobservationalstudy，dbnovoin－  

hibitorswerereportedinO．5％（1／207）ofpatientswith≧1ED  

priortoen廿yWhileinhibitorassayswerepe血rmedinonly  
175／22O（79％）ofallpatients，thislowincidenceofdknovoin－  

hibitorsmayindicatearelativelylowimmunogenicpotentialfbr  
rFVIIトFSinPTPs，ifconfirmedin1argerstudies．   
Becausepostmarketingsurveillanceshldiesevaluate”rea）－  

WOrld”useofFVlII，inhilbitorassaysarenotperfbmledasfte－  

quentlyasinclinicalshldies．Thus，OCCurrenCeSOftransientor  
low－titreinhibitorswithoutclinicalrelevancemigh（bemissedin  

thesetypesof釦udies．NoAetheless，therateof鹿novoinhibitQrS  
foundinthisstudyofrFVHI－FSislqwandconsisteJltwiththe  
ratesobservedintherFVlrI－FSphaseITIprogram．   
hsu皿a一翼血kobser帽donalshldyhasfbundtbat仇euse  
OffFVm－FSinthenormalclimicalsettingwassaftandwelltoト  
erat頭withnoclinicalorlaboratoryevidenceofpathogentrans－  
mission，andalowrateofinhibitoribrmation．Furthermore，  
rFVIIIJFS was shown to be cfricacious払r the treatment of  

bleedingepisodesandforhaemostaticcontrolduringsurgical  
PrOCedures．Thisobservationa］studyprovidessafbtyandeffi－  
Caqdataon“real－WOrld’’useofrFVIⅢ－FS，withnorestrictions  

OnPatientenrollmentandobtaineddata，Wもichsupportthere－  
Sultsof（herFVI11－FSclinicalstudyprogram．   
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ORIGINALARTICLEInhibiton  

AprospectivesurveillancestudyoffactorVIIIinhibitor  
developmentintheCanadianhaemophiliaApopulation  
followingtheswitchtoarecombinantfactorVIIIproduct  
formulated with sucrose 

M・RUBINGER，－D・LILLICRAP，†G・E・RIVARD，‡J．TEITEL，SMLCARCAO，¶C．HENSMAN，†  

Ⅰ・WALKER＝andTHEASSOCIATIONOFHEMOPHILIACIJINICDIRECTORSOFCANADA（AHCDC）1  
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Stlmmary，Theintroduction ofnew factor concen－  

trates has，at times，reSultedin anincreasein  

iJlhibitoE developmefLt；hencelarge sys［emati⊂Sur－  

VeySOfinhibitofdevelopmentarenecessarywhen－  
ever new productsare introduced．This study  
PreSentStheresultsofasurveillancestudyconducted  
bythehhibitorSub仁Ommi亡teeoftheAss∝iationof  
Hemophilia CLnicDiEeCtOrSLOfCanada thatevalu－  
atedinhibitordevelopmentinpatientswithhaemo－  
PhiliaAfollow（ng【heswi【Chtoasecondgenefation  
feCOmbinant FVⅡIproduct（rFVⅢ一FS；Kogenate¢  
Bayer）・FouE hundred and sixty haemophilia A  
Paediatric and adul［S Pa【ients Erom17Canadian  

ComprehensiveHemophilia CareCenterswereen・  
rolledin【he study．Of these，274pa†ients had  

evaluabledata．Bloodsamplescollectedatbaseline  
（prior to the switch to rFun－FS），and at12and  
24months fo1lowlng COnVerSion were tes（edfor  

inhibitorsbytheNiimegen－mOdiAedBethesdaassay．  
Foursubjectshadpositiveinhibitortitresatbaseline，  
Wit土lVaIuesramgingfrom3．3to160BU．Oftheヱ74  
Pa（ientswhohadbaselinesampIcscouected，225had  
POStSWitchsamplescollectedat12monthsand18？  
Subjectshadsan）Plesco11ectedat24months．OJlly  
patien［SwithpositivebaseLineinhibitortitres（n＝41  
hadpositiveinhibitortitresa亡eitherthe12－Or24－  
monthpostswitchtimepolntS；thereforenodenozJO  
inhibitors developed oyer the 2－year eValuation  
Periodin血ispatientpopulation．Theresul【SOfrhis  
suⅣei11ancestudysuggestthatthealteredforrrlula－  
don of血is recombinant‡コVm concentrate was not  

associated with anincreasedincidence ofinhibitof  
formation．   

Keywords：h∝orVIII，haemophilia，imhibitor，Sur－  
veillance 

Introduction  

Haemophilia Ais aninherited bleeding disorder  
CauSed by a de6ciency of⊂Oaguhtion factorⅥH  
（mI）血at aff亡C指betweenl／5000 tol／10000  
males．ThedevelopmentofaninhibitortoFVm（an  
antibody that neutralizes the coagulant aaivity of 
factor）followingFVIIIreplacementtherapyis the  
mostserioustreatment－relatedcomplicationcurrently  
facinghaemophiliapa亡ients；aninhibitorreducesthe  
effecrivenessoftreatment，reSuJtingir”nincreasein  
medicalcosts，and anincreaseiJlmOrbidityand  

1Ass∝iationofHemophiliaClini⊂Dire⊂tOfSOfCanada（AHCDC），  
Suite2・008，3gShu【erStree【，rrbronto，ONM5BIA6，Canada．  
1’el．：＋14168古4∫錮Z；f之Ⅹ：＋141‘8糾52∫1；  
e－mail：ahcd亡＠smh．【DrOntO．0n．Ca   

ComspondeTl⊂e：MorelRubinger，MD，CaTICerCaEeManitDba，  
占75M⊂DermdtAvenuちWinnipegRoom2粥3，M8，MEOV9，  
Canada．  
Teし十1ZO47873∫ヲ4；  

fax：＋1204乃‘O19‘；  

e－mailこmO工el．rubinger＠cancercafe．mb．ca  

A亡Ceptedaherrevision2．畠November2007  

◎200壬‡Th亡Au血ors  

Journalcompila【ion⑥2008BlackweJIPubIishingLtd  ユ81   

41  



28ヱ M．RUBINGERgfdJ．   

mortality【1】．Knownorsu叩eCtedrisk血ctorsbr  
thedevelopmentofinhibitorstoFVnlinclude：the  
severitYOfdisease，thegeneticmutationresponsi♭Je  
forhaemophilia，hmi1yhistoryofinhibitors，ethnic－  
ity，ageOf丘持teXpOSuretOFuII，mOlecularmodi一  
点cations of血e FVIIImolecule and血e nu皿ber of  

exposufe days to FVIII［2，3〕．Theincidence of  
inhibitorsappearstoYaryamOnguSerSOfdifferent  
FVIIIconcentrates，butthereisnoevidencetosupport  
the concern that switching from one product to 
anc，therisitselfariskfactorfori血ibitorformation，  
independentoftheFVIIIproduct［4－B］．Recombinant  
FVIIIproducts havetheinherent saLtty bene丘tof  
eliminatingtheneedforlargepooIsofdonorpJasma，  
yetlingeringconcernsregardingthepotentialinmu－  
nogenicity ofrecombinant products remain・That  
recombinan亡PrO（eins caninduce arltibodies when  
gfVenthcrapeuticallYiswell皿ustra亡edbytheoccur－  
renceofpureredcellaplasiainducedbyanti－eryth－  
ropoietinan【ibodiesfouowingtherapywithcertain  
preparationsofrecombinanterythropoietin［9］．   
Formedin1994，theAssociation・OfHemophilia  
Clinic DirectofS Of Can且da（AHCDC）provides a  
structure【hrough which Canadian haemophi払  
（reaterS，bloodsyste皿fegulatorsandoperatorscan  
exchangeinformation regarding product tracking，  
udlization，mOnitormgandsurveilhnceforproduct  
e伍cacyandsafety．SuchmonitorlnglSParticularlY  
impor［antwiththein［rOductionofanynewcoagu－  
lationproducts．As［rePOr【ediJl［hestudybyGiles  
etaL．［10］，this organiza亡ioninida【ed aninhibi【or  
SuⅣeillance programme designed to address the  
theoredcalconcern that highly puri6ed plasma－  
derived or recombinant FVtllproductsmight be  
mo托immunogenic 血an earlier plasma derived  
products（thi5COincidedwith血econversionofmost  
CaLladianhaemophiliaApatie皿tStOeitherrecombir  
nanioraf6nity－Puri£edplasma，derivedpfeParations  
in1994）．Animpor亡ante）ementofthesuTVei11ance  
study design was the establishment of a central 
1aboratoryforthetrackingandmonitoringofinhib－  
itors．Theuseofacenけallabora亡Oryhelpedtoensure  
COnSistentme［hodology ands（amdardkedmeasure－  
ment forinhibi（Or detection，allowing evalu且【ion  
andpoolingofresultsacrosspartlCIPatlngCentreS．  
hthe study byGilesetaL，478patientsswitched  
丘omplasma－derivedprodu⊂亡StO a丘rstgeneration  
rFⅥⅡproduc（（Kogena亡e⑳Bayer，BayerHealthcare，  
BerkeIeY，CA，USA）andinhibitor Lorma〔ion was  
thenmoni亡Ofedforl－2yeaJS．Thisstudyfoundno  
evidence ofincreasedinhibitor良）rmationinth亡Se  

PatientsfoJlowingtheswi［Ch．   
SimiJa＝omanyotherrecombinantproteins，first  
generationrFⅥⅡproducts，aSStudiedbyGilesetat．  

【10］，WereStabilizedwithhumanalbuminintheir  
丘nalformulations・HoweveらCOTICernSregardingthe  
thefapeuticuseofmammal王an・derivedprotein，SuCh  
as human albumin，prOmPtedthe MedicalaLld  
Scienti丘cAdvisoryCouneiloftheNationalHemo－  
phiJjaFoundationintheUS（OenCOufagemanufac－  
turerstoEemOVealbumi卑fromproductsusedinthe  
treatふen【Ofhaemophilia［11］．Subsequently，Baycr  
Inc．developedafu11－lengthrFⅥⅠⅠ（Kogenate⑳FS；  
Bayer）thatcontainssu⊂rOSeratherthanalbumiJlin  
the丘naりormulatio皿（r和一fS）【1封．   
Wereporthereacontinuationoftheeffortsofthe  
InhibitoESubcommitteeoftheAHCDC，SPeCifically  
evaluatinginhibitordevelopmentfoIlowlngthecon－  
VerSionofhaemophiliaApatientstorFVIII－FS．   

Materialsandmethods  

五1igiblesubiectsw？reCanadianpaediatricandadults  

patientswithmoderateorseverehaemophiliaAwho  
WereSwi亡ChedfromFVⅢltorFVlII－FS．Thes亡udywas  

approvedbytheEeSPeCtivereviewboard克thicscom－  
mit亡eesofparticipa【ingcentfeS．Thisstudywasfunded  
byCanadianBloodServicesandH畠ma－Quebecfoト  
lowingarecornmendationfromtheAHCDC．Partic－  
ipationinthestudywasnotinAuencedbytheLactor  
ⅥⅠIproductusedpriortotheswitch，OrCOn⊂entrate  
historyovertheyeafPriortocomversion．haddition，  
patients were eligible irrespective of whether an 
inhibitorwasdetectedatbaseline．Thecharac［eristics  

ofthe274eIigiblepa［ientsaresummariヱedinTablel．  
BasedonFⅥⅡmeasurementsatbase）ine，72．3％of  

Tablel．Pad亡n【⊂brac【ふistiく：Sゆ．  
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Scventyofhacmophiliabasedonbas亡IineFVllImeasuremet］（   

SeYere（≦0．01U山rl）   

Mode【a【∈（＞0．0ト0．05UmL－1〉   

Mild卜0．05UmLJl）  
Famjlyhistoryofinhibi【0叶   

Yes   

No   
U血own  

1タ8（フヱ）  

38り4）  

38りヰ）   

ユ4く10）  

203（8ユ）  

1タイ8）  

No【al】parientsbadcolnpletedCR馳；however，bba口alyse5Wef亡  

亡Ondu⊂tedonallsamples亡Oll∝托d，uT】lESSO血eⅣisenoted．Value5  

arE由▼enaS乃（％）．  
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SURVEILLANCE STUDY OFFVIIIINHIBITOR DEVELOPMENT 283  

Patien（S Were SeVere，13．9％ were modera［e and  

13・9％were mild．To be eligiblefor evaluation  
Patientshadtohvebaselineplasmasamplescollected  
Wi［hin3monthspr10rtOtheswitchtorFVTu－FSand  
to have samples co11ected a［12and24months  
followingtheswitchtofFVllI－FS．Al1sampleswere  
drawnatkast48hfo11owingaJlyFⅥⅡreplacement  
therapY．Paticn（SWerewithdrawnfromthestudyif  
SamPleswerenotcoIJectedwithin3months ofthe  
12－and24－mOnthspostswitchtimeframe．   

BIood samples were co11ected directlylntO VaC－  
uum－Sealed tubes orindirectly via syringe and  
虹む1S良rredinto vacuum－Sealed亡ubes．plateleトpOOf  
plasmawasob［ained♭YC印trifugation，aLndsampLes  
Werefrozen（－600Coflower），andshippedtothe  
CentfalLaboratory（HemophiliaResearchReference  
l，aboratory，Kingston GeneraIHospitat，Kingston，  
ON）for analysis．Allsa皿Ples were tes亡ed for  
inhibito上s by［he Ni5megen－mOdi丘cation of the  
Bethesda me血od．【13l．A positiveinhibitor vallle  
was⊂OnSidefedto be≧0．5BU．  

Results  

FourhundredaLndsixtyhaemophiliaApa【ientsfrom  

17Canadiancomprehensivehaemophiliacarecen－  
tres were enrolled．Of血ese，274me【e皿rOument  

protocolreq血ements．Dl山ng止edmeframEOfthis  

Study，28AtlguSt，2000unti128September，2003，an  
unanticIPated disruptlOn Of rFVm－FS production  
OCC㌣rred（29Sep【ember2001），andthereforesome  

PatlentS Were Switched from ＝げVm－FS to other  
rFVIIIproductstomanagetheshortage．Datafrom  
SuCh patients wereincluded untilthe date they  
SWitchedfromrFⅥn－fStoano【herproducL  

Studycriteriaweresetout【oincludeonlymoder－  
ate and severe haemophiJia patients，but baseline  
LactormeasufementSreSultedinsomepatientsbeing  
recategorized as mjld（FⅥⅡ＞0．0∫UmL‾1），h  
co皿traSt tOinfoロnati血on the case repor亡forms  
（CRF）dla【CategOfizedthese patiem【S differently▲  

Thisdiscrepancybetweenbaselhlelaboratoryfactor  
levels andthe CRF maybeexplained bypatients  
bving re⊂eived hctorⅥH4害づ‘h prlOr tO the  
baselinesa皿ple・beingtakenorbysimpleimprecision  
ofresultsE［Omlocallaboratories；Patientswith1evels  
of factor of O・05－0．07UmL－1皿ay at times be  
foundtohavelevelsofO．030rO．04UmL－1．Because  
thegoaLofthisstudywasanevaluationofinhibitor  
development（asaLetyendpoint），mi1d，mOderatea・1d  
SeVerehaemophiliapatientswereincludedin亡hedata  
analysis．For most patients（82．5％〉therewas no  

famiJyhistorァofaFuIinhibitor．   
Subjects were excluded from the study for the  
fo1lowin苫：prOblemswithobtainingbaselinesampie  
（SamPlenotobtained，n＝7，SamPleobtainedaf［er  
switch to fFVIIl－FS，n＝9，Sample obtaiJled more  
血an90dayspriortoswitchtorFVⅢ－FS，柁＝ヰ7），  
and pro♭lemswi［h obtaining postswitch samples  
（Samples not obtained，n＝137）・As we11，tWO  

subjects were txcluded as they did not switch to 
rFVIrr－FS（n＝2）．Assomepatientshadmore血an  

one exclusion criteria the丘nalnumber ofeligible  
patientsamountedto274（Fig．1）．   
While the goalofthe study was to follow all  
pa亡ientsforatleast2yearsfollowingconversionto  
ffVlⅢ－FS，datawerenotcollectedforaupatlentsat  
eachoftheprotocoldesignatedsampling（1meS，both  
forreasonsofnon－aVailabilityofrFVTII－FSando血er  
reasons. Of the 274 patients who had baseline 

Emlld（乃34櫛）  

Exelvded（〝三202）  
Nob鮎e伽¢Sample（几＝7）  
No【swi比kdtorFⅥn・FS（〃＝2）  
B那e】ines皿Ipl¢pOSトSWi【血（帽＝9）  

Ba5ellneSample100eady（乃亡ヰ7）  
Po鈷SWiにh58mpl郎nOtr∝亡ivd（月日＝137）  

閏i8ible餌場alysis（n＝釘ヰ）  
fig．1・CohortofpユdeIlt＄eローOlled，  
exc】udeがandrea50nforexclu5ion，and  

patient＄e】igiblefora舶1ysjs．－Paderl【Sha咋  

m（ゝrethanon亡e∝lusion⊂ri【eria，Whi亡h  

exptains止Fdi∝repamCyindte占nalnu皿be∫  

Ofpa【血tseljgib】亡branalysi5・  

B貼亡伽亡S8m画房小＝274）  
12・mO山九匹或SWilcb温mpl郎（n＝225）  
24－mO出血匹娼【Swil亡b姐mpl亡5（〃竺189）  

山1血∫昧Samplesc01】∝led（〃＝140）   
OnesampIモmissing（〟＝】｝4）  

J血ビ桝0♪捕由（2008h14，ヱ81－28占   
◎2008TheAutbors  
Jouma】compilatioLl◎2OO8Blackwe11PublishingLtd  

43  



284 M．RUBTNGERe‘♂J．   

Tablc2．Patientswithpo＄idveinhibitoftitresatbユSeline．  COnVerSiontorFVIH－FS．Onlypatientswithpositive  
baselineinhibitor【itres（n＝4）hadposidveirLhibitor  

t血亡S如ei血打払e12－Or24－mO工血po5bwitch血e  
POints；therefore，nOdenovoinhibitors developed  
OVerthe2－year eValuation periodin this patient  
popul且亡ion．Speci占calh血＝鱒ie皿b h wbom a山  
Sequentialsamples were collec［ed，there was no  
evidenceofinhibitordevelopmentoverthe⊂OurSeOf  
thestudy（Table4）．Simi1arLythe123patientswho  
receivedonlyrFVTE－FSd11ringthestudyandhadall  
the re句uired sむnPles couec（ed did not show any  
evidenceofi皿最bitorfofmadon．  

Discussion  

TheresultsofthissuⅣeillancestudYSu寧geSt．thatthe  
formulation of recombinan（FⅥⅡ with sucro＄e  

（Kogenate⑩－FS；鮎yer）ratherthanalbumindidnot  
resultinanincreasedriskofinhibitorforma亡ionin  

PreViouslytreatedhaemophiliaApatients，The丘rst  
survei11anee shldYOfthe Canadian haemophiliaA  
populationshowedthattherewasnoincreaseinthe  
incidenceofFVtIIinhibitoiswhenpreviously亡reated  
P且tients（PTPs）were conver（ed to either afirst  
generation rFVlIIor highpurity a組山ty－Puri丘ed  
plasma－derivedFⅥⅡ【10】．  
Ⅰ［isimportaAttOemPhasiz：ethatthissurvei）1ance  
studydi脆redfromamorestEuCtl】redciinical【rial  
with regard to sampling frequency forinhibitor  
detection．SeveralcIinicalstudiesevaluatinginhibitor  
formahion in both previously untreated patients 
（PUPs）and PTPs co11ected samples at3－mOnth  
intervalshrinhibi【Ortitrest14－19］．hEact，inone  
StudyoEPUPs andminimaJly【rea亡edpatierL亡S，rhe  

Basdine  12mon血s  ヱ4爪○れths  

鼠mp【e  po氾W女dto  匹SはWi血相  

岬U）   rmII－fS岬U）  fmI－fS（BU】  Pad仁nt  
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 BU，Be山田daun適；Nも組mplesnotcouectモdfofa∬ay・   

samples collected，12－mOnthpostswitch samples  
wereco】1∝tedbr225and24－mOnthpo5にOnV耶io瓜  
sampleswerecollectedfor189subjects．One hun－  
dredandfortypatientscompletedallthreesamples；  
basdine，1ヱandヱ4血On血sfollowingconversionto  
rFVTlトFS．A slightly smaller group，123patients，  
completeda11threesamples，andusedonlyrFVTⅡ－FS  
replacemen［factor（wi（hout switchin＄亡O anOther  
product）forthedurationofthes（udy、Jperiod・Four  
Subiectshadpositivei一山ibitortitresat♭aseline，with  
Yalues r弧gi喝kom3．3to160BU（Tableユ）．Of  
these，tWOpatientshadseverehaemophilia，Onehad  
moderate haemophih and for＼OTle Patientthe  
SeVemY Of haemophilia was unknown．lnhibitor  
assays fo＝hesefourpatientsremainedpositive at  
12mon［hs followingthe’switchtorFVIII－FS，With  
valuesrangingfroml．2to33．＄BU．A【the24・mOnth  
POStCOnVerSion time polnt，tWO Of these patients  
tested positive forinhibitors（27．7and5．8BU），  
while［heremainingtwosubjects didnothave24－  
month samples collected．None ofthese patients  
receivedimmllne－tOlerization．   
Table3summari2：eStheinhibitorresultsfromall  
valid patients foEIZ and 24monthsio11owing   

Table3，Il血ibi【OrSummarybuowing⊂OnVerSiontorFⅥl王一円■．  

12．monthspostswitchtorFⅥlI－FS  Z4monthspostswitd】tOfFVl］l－FS  

Base最ne姐mpl亡5breswitch）  NegdtiYe  Positive Mis5i叩  Nega†ive  Positive Missing 

Negadvefori血bito∫S（〃＝エア0） ヱヱ1桝％） 0  4タ（18塊）18川8％） 0  8∫（31判  

posi血eforinhibitors（〃±4）  0  4（1．∫％）   0  0  ヱ（0．7％〉  Z（0・7％）†  

●Allsamples，n＝274．A‘mis＄inisampJeeanbear亡鮎ctionofmosamplecoIL∝tedat血IepOin［，OraPatien”witched【OaAOtherproduct・  

†Twentァーfot）rmOnthpost帥itchsampJeswere〔Ollect亡dforonJytwopa【ients，with【heothertwobeingrLO（eVaJtJab量eduetotmissiL］g’  

SamPles．Aposi†iveFⅥⅠIinhibitorhadavalue≧0．5BU・  

Tabl亡ヰ，hlhibi【OrSummaryfbuowingcoTrVefSiorLtOrFVm－FS－PatientscompIedn＄thefuusurveiJ】anccprotocQl峰・  

12monthsposbwitch【OrFVm－FS  24month＄POStsWitchtorFⅥ11－FS  

おascli口eSuTlpIe（pr亡5Wit亡国  N曙adve  Ib5jdy亡  M由ing  N亡gahve  pD由jYe  M血i喝  

Negadveforinhibitors（乃＝138）  138（タ9％）   0  0  136（97％）   0  ユ（1・ヰ％）  

po如vebrin九ibitors（乃＝2）  0  ヱ（1．4％】  0  0  Z（1．4％）   0一  

埠Dモ鮎das餌bi∝tSinwhomau血∈モSa爪ples伽selin亡，128nd24months届IDWing亡OmY血ontorFⅥ汀一珂wereoぬined，〝＝140・  
A‘nissi吋SamPle⊂anbcare且cctionofnosampJecoLlモCtedatspeciLictimepoint，OraPa【icntswitched（OanOtherproduct・Apositive  
FVⅢinbibi【orhadavalue≧0．5BU．  
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SURVEILLANCESTUDYOFFVIIlINILIIBrTORDEVELOPMENT 28S  

frequencァofsamplingforinhibitor detection was  
evenhigherdmingthehighqriskperiod［16］，With  
thelessfrequentsamplingofevery12moJlthsirlthis  
SurveillancestudY，detectionoftransientinl1ibitors  
mighthavebeenmissed・haddi亡ion，thestudywas  
not designed 亡0matCh clinicalevidence of an  
inhibitor（using FuIIrecovery Yalues or other  
Clinicalparameters二lwithlabora【orydetection，nOr  
WaSit developed to detect non－neutralizing an［i－  

bodiestoFVm・However，itisreasonable［OSuggeSt  

thattheswitchtor二FWトFSLromotherrecombinan【  

FⅥⅠIformulations doesnDtaPPeartOlead［othc  
developmentofnewinhibitorsofimportantelinical  
Sigm遁cance．   
Th∈rela【ionshipbetweenFⅥⅡproduc＝yPeand  
inl1ibitor riskis（：learly animportan亡issue for  
haemophiliapatientsandcaEegivers，andthesubject  
Of ongoing debate［4－6］．Anassociation between  
mo血丘cadon of 止e fVm prod吐血on（pla5ma－  

derived，PaSteurizedFVⅢIconcentr把Switheither  
Prior controlled－POre Silica adsorption or soIvent  
detergent treatmen［）and anincreasedincidenceof  

inhibitorsin PTPs was docu皿ented by Peerlinck  
efβJ・andRosendaalg√αJ・IZO，ヱ廿nepasteuliza－  

tionprocessmayhavepEOducedcpitopealteratlOnS  
inthesepreparations【hatresultedintheincreased  
developmentofinhibitors，ArecentstudyjnFrance  
COmParedinhibitorincidencein PUPstreatedwith  
either a slngle recombinaJlt Or a Slngle plasma－  
derivedmproductt22］．Theseinvestigatorsnoted  
alowerincidence ofinhibi【OrS aSSOCiatedwith the  

useofthep）且Sma－derivedFVIIIproductcompared  
withrFVu．However，reViewofseveralstudieswith  

either plasma－derived or rFVm products suggests  
thattherecombinantproductsarenotmoreimmu－  
nogenicthanFⅥIIpreparationswhenthe⊂OmPar－  
isons［akeinto consideration the details ofs［udy  
design（includingthefrequencyofinhibitortes【ing）  

andriskfactorsinfLuen⊂1nginhibitor developmcnt  
［7，8］・In10tO these data suggest thatiLldividual  
FⅥIImolecules may possess differentinhibitor－  
inducing pro＆les but that amongs‥he manyrisk  
factorsknown〔oa蝕ctinhibitordevelopmentany  

Onefactormaybedi抗culttoisolate．AIsorelevant  
to adiscussionofinhibitori皿Cidenceis血enumber  

Ofexposuredays（EDs），aSpa【ientswith＜20EDs  

are stillat highrisk forinhibi亡Or formation［7】．  
While the number ofEDs was no【documentedin  

【hepresentsurveillmcestudy，mOStOf［hepatien［S  

enrolled in this study had received many more 
than20EDs・AdditionallY，itisimportanttOnO（e  
thefeCOmmenda【ionofthe Scienti丘cSubcommittee  

of the International Society of Thrombosis and 
HaemostasistousePTpsastheapproprIatepOpu－  

1ationinwhichtoevaluateproductimmunogenlClty  

【231   

Differencesinstudydesign，nuZnerOuSEiskfactors  
forinhibi亡Ordevelopment（severityofhaemophilia，  
genetic mutation type，ethnicity，number ofEDs，  
etc・）andthehe【erOgeneityoEthcpatientpopulation  
COmPlicatedirectcomparisonoEinhibitorincidence  
betweenstudies・Whileitisdif＆culttoprospectively  
assess one speci丘c host or treatment－related risk  

factor，itisimportanttocontinuallYmOnitornew  
andexis【ingFVIIIreplacementproductsforinhibitor  
development，andtoidentifYSigni丘cantdeviations  
丘omtheverylowfrequency‘background，immunoq  
genicitγOftbeseproduc【S．   
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