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医薬品    ,

医薬部外品  研 究報告 調驀 書
化粧品

別紙様式第2,1

番号 10

報告員1 z層嘉翼駒」ピ日1新「電E奮『
区含識別番号 ・報告回数 厚生労働省処理欄

■般的名称
①②◎ポリ■チレングリ=―ル処理抗撃傷興人免疫グⅢ′′ン
④⑤乾燥抗破傷動 グロプリン

研究報告あ

盛 翔
Jomal of.Pathology 2010;

r0 (ro0?) : 2?6i276? .

・公表国
イギリス

販売名

(企業名)

①テタノプリンIII静注250単位  い ネシス〕
②テタンプリンIH静注1500単位 (ペ ネシス)
③テタノプリン・IH (ベ ネシス) ・
0テ タノプリン筋注用250単位 〈ベネシス)
⑤テタノプリン (ベ ネシス)      ｀

研

究

報

告

の

概

要

英国で集められた扁桃腺標本のリンパ綱内プリオン蛋自の大規模なヵ疫組織化学試験にっいてのll告である。  :
3SEの結果として、2010/7/5現在までに英国では173の,CJD痣例がある。無症侯性感染の数および最終的な融 ほ不確かである。
のF●5題を解決すo計画で、63,007の扁桃嚇 本で過去にPrPres関連疾患の存在についてEIA法により調査され、陰性であつた。

使用上の注意記載状況・

その他参考事項等
の瀬果の信頼性を確認する●めに、最もリスクのある●ホ

ート(1961-1985年生まつ に,し、て発疫い に試験された。
扁桃腺9160検体の中の1検体が陽性でありで英国人口100万人あたり109人のプ,オン蛋自関連疾患の,有率であつれ

Ittと してテタノプリンIH静注 250単位の記職
を示す。
2重 要な基本的注意
(1)略
1)略

"現 在までに本剤の投与により変異型タロイツ
フェルト・ヤヨブ病 (vC」DD等 が伝播したとの報

夢デ第じをと難しな省:ぁ量喜玉号:t:'テ 瑾
論的な vCJD等の伝幡のリスクを完全には排除で

きなぃのでt投与の際には患費への説明を十分行
い、治療上の必要性を十分検討め=撲 与するこ
と。               i

報告企業の意見 今後の対応

鍼 躙 難 鋏 警糀 1憔
入するリスクは1999年以前の英国に比ぺそ極めて低いと考える。また、製造工程においてプリオンが低減される
可能性を検討するための実験を継続して進めでいるところでわる。         ・ : 「

本報告は本剤の安全性に
影響を与えないと考える
ので、特段め措置はとらな
し、
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BENESIS 2010-021

,。una1 0f Path●:ogγ

ノP●bOl1201o
Pub‖shed on‖ne in W:●y On‖ne ubrary
lWi:ey●‖l"lbrary.co→DO眈:●1002rl●●●,"

.Large-sca|eimmunohijtochemicalexamination
for lymphoreticular prion protein in tonsil specimens
collected in Britain d

{arFemandez de f4arco.,!Jaqueline Unehanl O Nod Gilll Jonathan P Cliwleyr* and..Sebast'an Baridnid*

' Ol,t*aroff.fampafraog/indDeportnartofNerm4lenerurir Diwse UCt lnrttue ofirf.*W, qre. Sq,r"o .tan AorrWCiNlre,tX
: /ilRc Blo.' Untt Depdrnot of NsrDdegqeotiE Dise6e IJCL lrrftne ofNmlogr. Qrco sqtrrq tordon ilclN 38G tX
' c.',te fv werJ/p$, ll3lh hffiin rgsEt, 6 I blitdtr/F. Awtuc lrytdi, l.rw9 sEo 1,0(

|cmr{pqnere|4[hrcdr{P@I'fq, (RqsrdgdrebrEdodiE)Cgrr,trrn@0r6,'Heolb,PrcEcdonegil|q,,CtC&@ilwu.,
.L$&nt$/lg SE$UKffi*indw.deilcy@lporrgt* :..\comsDoflihrEi tq Scbosn-8@'d.H! (&do^dtB da ifg Diam ofNeuupoipbAr ond Dqoranar ofNamd4uerodc O,'seqe Ua
|{!f,tflr. of Neu*V,SEen hrye Lo,y@WCl N 3ffii lk e+ffi sffiofudna@dd/iltdwr/x.

' Abstract . .
'Thchanbsl?3Bscsoferiantorutsfttdt-Jakobdlscah(rc,D)lntrcUKgrofgJuii l0ro;&irltuit.of '

thq bqvinc ?onglfom dncFphalopatht cpidmlc. Ihc nunbGr of itdMdualt 3ubinnblly Inftctcd witft vcrb, .ftd
. . . . ihus ttc;sntual numbdr of .casci, rcnalns. howmr, unartrin'. In ah attlmlt to rdrt6 thts pi'obtrrh. 63 007

. . torsil dssuc spaims re pei@5ly hstcd by enzync imirnqa$.i GlAl 60r thc iKe of di*6iie+Glad ,' ' pilon pmtcin (PrF)'and 6und to l'd ncgitivuTo confirm $c rciiebfiity of tl|ir rlsutt rlt thdsaih thCbilth ohoit ,
ni6rtatrisk(196r-1985)andrfowothcoinctudlngshbols,hajr.nowbcen.trtclbylmniunohlstochrmistsy ..

. (lHC). Histolobiql slldrt mrc pFpaftd frcm 10 q75 rnonyliLcd turmlh-fied, prroffin+.mb(ddcd tlssca.nd' ' cxrnlncd for PIPE with two adi-prlon prcnrin andbodics, lctyt535 and.Kcg. Ooa rpdmen showld? slngk
. .sEongly pcitirc tullictc wlth both antibodis, on two dldqs fton|. adjient 3cc'tlons. As lhis spccim€n Fas ncg.tive

. , .who'lt was tur$cr lnwstigatd ry E& lHC. and lmmunobtotdng, it.ir unclcar wttr$s tic prtlcnt fiom whom
. tht tonsll qme.witl 9o or to durclop VCJD. lf. howarcr, this ii thc cisc thcn r findlng of .t .out of 9i 6O iivci a ..' . ', ,. . .Prmlmc€ of.dlsrasrrcb&d pdon pmtcin ln tfic Eritish poprilltioir cf io9.pcr nillliod, with r 959h'cbnfiilcnc

-. intcml.(O)oJ3.-608.prr:mlllioniihldtisnotstrdstloltydiffcicnt(xCp+O,6)foai.popuhffonpmlma -
.. ....cdimitcs.b.scdon.findingthrcpBitivcsoutof.lOzTsinapiwiuslHCstrdyofappchdliO!*atfthlsiinit

. t ic*qrfindingof0outof9ldogic.pHilseofo-zto3pcrmlmim(95rhCl)furtht.1gsr-igSsotori '
. .. . whidl b dso not difftut (6cd.i ; O.25) ftom prwloc populatlonlmtcnc $dnaet lhacfot', thc risult . '

'. . of this wort ould bc summariad at finding, bi lHq no or one i,CtD-p6AnE l;tdiyldual .j . .
' ' CopfthtE2Of0 PrdDtrdaltuqofcharSdEtnrndlFhrtd,ftrblrfrdlyJofnW[cy&Soal U, .

KGtirords: Gdant Gstzfcldt-Jakob qisca6r; bo,lntsDongifom sRphalopothy;YCJD pmltna; PrP 
'

Aherd.l0Argu*20tO ': . . .
.Rletuqi 

2a Hry 20lq RflBe,l n fuq mA,

No@oftrlsofhgestr€e4doEd. 
.

'lntlodtction 
estrbliihing the existencc ofaq infectiyeasymptomrtic
sbge [10-14]. The(sbas bccoe report ofSEiopsy fipd-:  .  . .  .  ; .

Vadanr GeiEfcfar_Jakob disease (vCJD) is uDder- ing of rbnomal prigtr proleiu (PrP-) iD the sllcen
stood to have adsen ftom bovino sooneiform !i_ of a pcreon with haemophilia Utt latrogeuio ba$-
qephalopatly @SE) tl-31. There t"L i"iA."p*"a fiBdion ofcporadic CP |a: "tt: 

bcrn rsported.to
po-ptllrtioo 

"xros*J 
ir the IJK and silcrc bthcr mua- oocur tbrough aeumsurgical insmimcar, and experi-

iriit O pSe ana as 9f5 July 2010, u least 220people meoel shdis8bav.e ehoq,nsainlcss stecl-bound prions
have deyeloped clinical vCiID worldwiale (l?31n 

-the 
to tsalsoit discaso vith redurkablc bftcioncy. vhcn

UK)[4].ThCnurrberof@rEotlysubclinicrllyinfected . implanted ihto mice [16-18J. Thcse &*ors, togetbcr
.individual$, and.thus the evenbrat number of cases, wilh the unloovn naximun lqngth of thc aeymp-
remains uncenain [4-6]; fis represeots an ongoing bmatic incnlration Period and Fc inf,ucnce of tbc
public health coucero with tbe dsk of iauogenic tals- hosdr genotypc (19-211, all conlribtlte to thp {rDc€(-
mission through blood and surgical instruments [7,8], tainty about tho undcrlying prwaloce of vdD.
.sinse prions rsist mo$ conve.ntional deconta$ina- Prcclinical colonization of thi lymphoiAicular sys-
tion prooedures [9], Four instancer of vc'D inftction tell in vCtD ib leot s.rrpport by ths detection ofPrPs in
rcsultiug from blood tansfrisioo have becn reported, an app€ndix rcmorred.8 monthc before onset ofovert

,Nddrol C2010)
wwlhdpuralofpdphor.m

and 1427 oqsil sneciFros; wcrc sclErydiy jTn-unq. 
,. .lmmunohistochemical staining

histochemiiitry (Ill9;.ri:veanng PrF dcriosition ib . "- -'

Aree apeeaC{x ipqiiii.gqs, .tl-trqp Oro ilCi-iC3j 
' For jmmunohisrochemical 

. -ulysls, . ssctircm of

birtir co:liort t261.-tie 
'prfvaeirci 

of d"tc".uU" ppu. 
" 
fomalin-fxcd tdmils wcrc deiwaxcd and rehyalrated'.

in Britais.w; 6erefo@-cilcul"t"d t"; ttit!% 
"on- 

" irnq.rseg. into 98% formic acid for 5 nln, and then

nacncc liremat 3O-85, p; DjXi; t261. li n **o"A . . washed in .PBS. Ttrereafter, the slides -weie loaded

sotdy,20oo.tonsilswge'se.rerneatyUotn'innunottot .onto a BoDd.Mar automatrd.irnmuDostaiDing instru-

ting-@):ginl.ElC;.stowiog * iirnt". dr*" tZZf i P*, GEICA). All imtigpn retieval' sabiag' wasb-

e bira.ituay o"rnina Oldoz bisil ,p""i.e* i"fr,,'... ing, and haemaoxylin counterstaiDing sbps wcrc car''" 

"*rii"iis";dtsiiJ 
ai"iiiit it-'.*.frA-ii,:r'i ' ried- out on this instrome'L F" Tdg:n rctieid wu

m*:n;:'AXffig *,ffi:F,ffiffi . frfH$-*&TJ';itf1hHfr*:'1ifitl
p+'pi*i6i;rilI#pr*";+t ilJtli&trcE""r{",.:*l|tl Yn' Endogenous perortidasc w.as neural-

;l#Hfr H'mF,?f trffiTffi *#:,.ffi S.lffi ffiTrtri8$'"Hf #ilH"il';
ilffi iHff.,flfl t##fr *ffiffi ,F#&ji4"':T)fr fr [.ry:ljffii*"*
unffi ::*,1f ffi '"tffi tr"ffi ffTaff :"ffi i"!1"lll;'!*#:."fi s'T
n*ri$*,1*all,l"*,m[u,xT$fi H;H..fJiffi ffi ffi'H#,Ji$
*ffi ,$6;itnxT",*mt *'"f fr6ffi##i',Hiff trtr"ffi 'fl"f
crar [e used'HA.i tt ,.r"*i"g-.JiJ-JJi, syscq, visualizrd with diaminobeuidine and Bond

"-pr"i&-iic * .;il6;."'vT"fi ;f ;; ;ff :"i p^*, IpTt; ^TT._:T:*--.S with irema-
subsetofthe630(It.toDsib. ;--.---*-- . toxylin, the seuions werc debydr*ed in ascending

rne aim or trr" pro"irt soidy.was o lnvbstigate 
clqncenlraliors of alcoholi' and xylcne and covcr-

ftfi&er,bylllC,n,eprevarenceoflittbdiff;; !t19n"a "itl 
a'LEICA ST5O20 suomatbd coversliP

Bdtain in anonymizad sabDles derivid from Darieots 
per'

', ,1"' rlei_idqs btd;i;.; il636?';;r, . Autopsy brai! riseues ftom co!6rned cases of cID

"in*"JUci#;;;.w' 
'

' : '' : .scctioa served as a negative control. Blinded positive
control sheep scrapie onsil tisSuecbses were randomly

{ateriars and methods il**'uffiLi'*i;jiff,.ilHi"y#i$trfi"t}

neurological symptoms in a patient whose diagnosis
was confrmcd et auopsy t24231. Tho fnding of PIFB
in the splecn renrovcd at autopsy ftom a person with
bae|nophilia is consist€nt with lynphatic spread ofdis-
easc [fl,' as is thc report of PrI!€, but not disesse, in
sple€.D and lyoph tissue at post-mortem fiouc a rccipi-
cut'ofr€d bl€od cells donated by.l VCID case approx-
imately 18 roonths before ohset of clinicol symptoms
[2]. Morrover,.tonsil biopsics are orccesrftlly used
for the diagnosis of vCID, showing 100% Sensitivi$
and s?eifcity t?4,251, Thesc collcctiw dala indlcato
that la6;+ecqle screonfurg of surgical tonsillectmy tis-
sues for Pr'PsD could provide e€rly wming of a higb
level of subclinical:prcvalence of vCID prion ia tho
general population a6 :22.% 2S 21.
. Three provious sardies analped appcndix end !o;il
specimens for thc prcsence of PrPd [6,?62?1. Lr thc
first study, 1 I 247. arcbivcd fxcd appeodi:c spcclmois,

M Fernandez de Marco et ol

'fyest, South Central, South East Crast, B{st of Eng-
laD4 Londor, ga;t Midtand$ West MidlaDds, Yo*-
shirp and the Humber, North East, North Wesq dDd
Scodano [6]. AII available tonsils from patieots in thc
1961-1985 birth cohort were seiected for testing by
IHC, as well m others cbosen for control a4d techni-
cal rpasons. th€ study r€ccived ethical apprcval fom'
the Tr€Dt Multi-Centte Ressarch Ethic.s Committee
(MREC/03/4&73) t6l.

Sectioning and conventional staining

Sections wer€ F€Irared aonl tissre blocks st a nominal
thicbess of 5 pm at two lciels using a standard rotsry
miooome (l"EtCA RM 2135, LEICA, Milton'Keynes,
UK). One section per block was suinid with H&E.
for morpbological 0ssesstrletrt usftrg standard staidng

oo 8LHCA Autqsiains ST5020.'

Tonsil archive the IHC screebiag
' Each seotion was labelled with tbe unique ideotifier

The tonsils uged in llds study came tom.an oppor- umbec, the'&o of the run, and a unique identjfier that
tunistic sanrple of 63007 lonsils raihovrid for clinical can be lioked to all data related to the machine cycle,
r€.soins at l3l hospitats aerocs England and Scotland reagpnt and batch number, incubation times, and ofter
rcge.sendng 1l Stniegic Health Authorities (South pararpters.
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IHC for.prion protein in toosil tissre

Microscopic examination

A 6rst quality cosrttol wai'pedormed by orrahratiag tbc.
quality of the staining in the conhols and ia the tonsil'
specineos. We.examined ard scond eotirc scctions
of eveqr anonyrnous tonsil sperinren, at oDs or rBore'
Ievels, after inspection of a minimum of 15 lymphoid
follicles or a minimus of 20 nmz tonsil arca

'Additionat testing

EIA screening, immunoblottinq @), and codon 12i
genotyping were canied out a;'previously d€scdbed
[6.1. F.or furber investigaory IHG tha existiog and
ndw.wax bloclc wcre sent qi two iadopendcot.labil
rabdcs (c'D Suweillance.Uriit ' Edihbuqh and lDerri-
fod Hoepital, Plymou6, UX), w'herE- they wrcc'Ested
a8 Dreviously dEsctiH t6,Z6t..CosSmetmy orbssced
chemiluminesi:ent IB was caried out by thc MRC
Prioo.Unil Wnl and the Natioal CID Surveillance
unit tllrSl.

Statisticsl methods
95% confdence intcrvals for prevalenco estimatcs
werc calculatod using the exact binomial Eethod, and
comparisons ofprcvalence betwecn suweys wcle drade.
using Fisher's exact test.

b s i l
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KG9 repbat

Fesulb

We examincd a total of 24360 slides by IHC- of
which l7%.werc repca'ted becausc of failurb of IHC
or iDsu6oi€nt coalrol sfiniog (1t%), cozrreic ovudi-
gestioD" ilrogtrld distribtrtion of DAB, loor r€ctionbg,
etc (5%, One per cent of the slides rpcro rcpeatcd
for frrtber investigatioo, due to tbapesixrcc of euspi-
cious staining. From lO()75 tonsil specincns, 4% qr€te
rcjected due to the abeence or toq small an anount of
tymphoid tissue,.or bccause of poo? tislrtc quality. Of
tho 96?5 tonsil epecimens acccped for the sMy, 94%
had nore than3O tyynphatic.follicless 5.5% conained
15-30 follicles, asd orly 0.5% had a minimum dlag-
nosable area. We sqccned.about n% Of anonyhdus

- tonsil sp*ipens morc ihan ouqe. Wd forlnd th€e sail-' 
ples wiiipqsitive tiUelting requiring firrther er,amina-

. tioq o ipnfirnr.or eiclude spccific labcfling for PrPc.
,Tbc 6rsl specimcn, 38660 (Figurs lA-fD, and

Table l), wheustalned with ICSIvIF @gure lA) and
KG9 @igsrc lB)i showed intense but ilifirse saiuing

.iq an identical follicla. Ilowcver, ehilo ismunorpao
tivity was not scen elsewherc.in the section stained
.with KGg, wc aould.dctcct oon..spccific staining when
the specinen.was.stained sie ICSM3S. Therefore,
new scctions werc stained with tCSM35'or KG9
(Frgures IC aod lD); showiqg. no positive siaining
in the follicle that.wat positive beforo. Thcse slides
wer€ independsntly examined, wih the conclusion thrt
although fte pattem of follicular dendritic cel (FDC)

Cigyriglt O ZOt O ndototta, sodett,of G@t Erloln ud kshnd.
Publbhld byhtn Wllsi & Sons, Ltd. w.padrrcurg.ul

sAining in this casc does not have &e coarse gnnular-
ity s€cn in positive toruils &om symp$matic cases. it
should bo'clarsed as pocitive on tho baeis of lhe oDe
strongly positivc follicle with both KG9 lrd ICSI,I35
atibodies (I honside and D Hilto4 pasonal corunu-'nication). :

A secoud spccimen, l88Z (Figuru IE-18 and
TabL l), showed skotrg liut diftsc, rathcr than ci:c-
cific FDC 6taiDing. this r.tpsil showcd tbr€s adjacent
folliclcs positivo in onc.rnargi! cif the qpecincn vhen

. sained with ICSMI5 (Figure lB), togi:ttu with Don-
slecific staining clscwhcre in ttc tonsil. Ile same fol-

. liclcs w€re positive fui thc KG9 ctaining in an adjacerit
' section @jure lF). Becaue the staining was suspt:

cious but not typical, the staining wrs rcpcatcd on
' aa adjacent Eection.on.a ditre<ent instumeot using
.: andbodyllcsM3s snd cstrblished protocols (dilution
.,:I:3(n0). SOf furc was speclded pobitive labelling.

ofunclcar eignificancc il thc'tlrcq follicles rhht wers' posrtivc before ind no sainiri. g elsen&cre (Figure 1G),''On &c basie of thir ilsult,.ncw scctione were pi>
pared and sained,'showing periouclcar positivity iD

. the s'j'l. (innediately adjsccnr) fo[icles (Figue ltD.
. These slides wcre indcpeodetdy examine4 with thc

conclusion thri,t the staining.scen ivas 'bac*ground' (I
'' Irosidc and E Hillou, pcnonal,comaunicdioo). .
. ' 

A thid speoimen,.a0?51 (Figurcs lI-lN, aod
... Thblel), was stahed wilh ICStvftS (Hgnrc lD dld' 

KG9 (Ftgwe 1L). Although no i;rrnunorelctivibr qrai
found in both slids, ICSlr3S staining was repa$cd'becauso 

of pooi staining quality. Tboref,oq a new
section was iaincd using ICSIv!'S. Lnrrunoreactivity
was dien d€tectcd in ono.lymBloid folliclp, show-
ug a fiae graNlar pattcol slggcsdqg FDC positiv-
ity (Figures U aud 1M). :We tbercfon repe4tcd the
stlbing again on lirw sections, agaiD with ICSIVA5

::(Frgprs.lK) and KG9 (Ftgurc 1N), rcspcCtively. lhis
(s6coDd) ropcat shoved no immoDoresctivity. These
slitteo were iadgpcndcqtly cxanined, uith the conclu-
sio that the staining secn was lmtablc bickgrounit'
(J housidc and D Hilion, personal commlnication). 

'
' 

ltese tbree camplcs wcro ftrtbcr investigatcd by
EIA, IB, IEC' anal,codon 129 geootypine Clbblc2).
They. had all girqn negativ,e.Fsults itr he inirial EIA

. scrsening, qnd this *"s confrmed otr rq)€at Fsti[g
afrcr tho IHC fiDdings were leportcd" IB by borb the'Prionics (G.Mallinso4 pereonal. comrirunicario4) and
thq BioRad metlrols was negativc for all tt[ec sarn-
plcs. h. addition, multiplc tireue homolenatss i'ere
rpfened as bliaded camptcs for euhaaced chemilumi-
nesc€nt IB tllfi,n 2q and.,cuercpored as'oiga[ve'' (J Wb<tcwixh and M Hca4 pcrsonal commuriicatigr).
Additional tissue blocls in wax weromadc from each
of thege.tht€e E8mplcs aDd thoy \rrere independenrly
craoined and repored 8ll negatirG (J Imiuide and D
Hilon, pemonal cornmunication).

. Tonsils 38660 and 40751 wrre bo& ilnt bererozy-
gpbs, wbereas tonsil 18&24 origiurted &om a peicnt
homozygous for valioe atcodon 129 of the PJRIVP gene,

l?t w.dqom,"#ffi3
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AII tluiosamples we,rc ftom patieua in the 198l:-1985.
bfuth cohort '

Threo itrt€mal quatity conhol sbegp scrapie onsil .
tissres were ruccessfully d*ecte{ albougb only Vhen ,
staioed vrith aoti.PrP qronoclooal a*ibody ICSM35.
None of thsse tonsils showcd immunoteactivity when
stalned with and-hP antibody KG9 (Ftgues ?S-21
and'Thble l). The sheep bnsils showed a differ€nt
mfrrphotory to that of huxnan tonsils. The fust positiw

Coptrtht € 20lO Prdrolodel Sal.ry ot GE! Iritrln ed IreLnd
Publldnd byJoln \Mcy f Sda ltd. ww.p.th3ocory*

TonS140751

contol sarnple showed immunoreaclivity with ICSlvl:}5
in most of thc fonicles, rvith a finc granular pat-
tem in a distribution compatible frth FDG, includ-
ing also some coarse granular aggregaEs (Figur€ 2A).
The Eesenco of graiular staining outsidc the follidles
was also detectea the second positive cohtrol sam-
plc showcd a mixhrtr€ of finc gmillc staining in cclls
$,itb the morphology of FDCS, including coarse g.anu-
lar aggregates, add accumulation within the cytoplasm

lbnsi:18824
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IHC for prion prote,in ln tonsil tlseue

TonSi1 47540 TonSi1 47542

' of .oacroihages in most of the lymphoid follicles w-he.n
. staiued for ICSM35 @gurc 2B), lhe third pdtive

contol sd4ople sbowed strong staiuing in a largo arca
within most of the lympboid foltides wben stained
with ICSM35, with a distibrtion suggesfrng ihat it was'ryitbiu 

FDCs (Figure2C), Thesc three control spec.
imeas wsre thell additionally sairiod oir'a different
instrument (Ventana Mcdical Systenrs) usiog ICStvCis'and.cstablished 

protocols (primary antibody dilution
1 :3000), confrrming'lhc posiiivc rosult dxuibcd pro-'
viously (Figure,s 2D,2E, and 2F, rcspectively). . .

Discussion

. Of rhe 9675 samplos for which an IHC result wrs
obtained.9160 wele in the 1961:1985 birdi coho*.
llre resainder of the samplcs were seleccod for IIIC
bccause drey showed some teactivity in the ixiginal

Coplr|thr o 2i't0 P..holotbl Sodev of GBr B.lEln.nd lEhnd.
tubllshcd byjoln Wll.t & SoE trd. !w.p.dtr@rr/&
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worthwliile becaud bioassay is unlikely to tre more'
scDsitive thar €nharced chcmiluminescent IB tes$
U21nfil and PMCA is insuficien0y rohist [29].
. Orir finding of oncPrFE-piuitive follicleby IHCcan
be interprehd as sbowing $lat lhere is onc individud
in tbc 9160 satr|plos ftom tbc 1961-f98:t birlh cohort
who'will go on to develop vCJD..AlternativelS if a
etnglo posidvc folicle is iadicative of.an insrffcielt
amount of PrPB 8o spread and cadse dieeafe,. the
intcrpretrfod i8 tbat there is no one in the 916() samples'
from thp 1961-1985 birth cohort ivho will go on

' b divelop vCID.'Tbe desision beteeen thcsc two '

.ltrulrstations aeeds to be coosiderpi ih the cootcxt .
oflhe rclalive seositivitics of the diffepnt tests 0tat
\r€rc uS€4 sld also in.the contcxt of thc pathological
signifioucc of a soall quantiry of PIPE !n a o.nsil,

, .'Alrhoug! a[ rhrec merhods (EIA IB; and qlc).arc
' ba*d 6n tle rccognirioo of PIPF by spccifc and-

hP antibodicg thgy are quslitatiyely alat quadtitativdy

..diftcent As just a faw stained cells can be se€ir by
IHC, it could be argued abat it is the moro sensitivc
technique. Conversely, however, as a greiter voluroo
of lissue ard the@for€ r larger numbci of cells can bE

, tcsed by EIA aud IB, it cao be aryued that they are the. .
. mde seilsitivc methods $5J, Ilowevcr, the distributi6n
of EFE !l the tissuc is likely o be rn important factor
in assessing the comparativc scqsitivitics of ditrcrent '

' testsi wher there is a v6y foc'al deposition of PrF5,
IgC may be assumed to have the advantaga

therdforg while wc cannot say whethet thc patient
&on wbom this tissue came wjll go oD !o deyelop
vCID, wo can bcreasonably certai4 howcver, that tre
patictit has not yet developed diseese as the codon 129
PRI{P gcnotype is I\4Y, and all probablc and dqfiriits
.vClD cas€s b dae havc been.MM at this loci. Ther€
have been four 'possible' cascs of clinicsl vCID, one
of wl{ch was MV, but this was not blochemically
co!firmed ald it w8s in a difuctrt birlhcobort from thc
pcrson ftoot whom thc onsil in our study camt t3OI.
Alo, tbc-tc'o IHC positives (out of three) ftom the

. prwious sody [26] fo( which a codon 129 lenotype'could be dsermined were PXI'IP cbdon l29W [3lJ
. andno vClD cacesof lhis genotypehavcbem reported.

CofyrtSh! O XllO hhologiclSodery of Gmt &laln ud lnldd.
hb&hed h loh W$q & SoB. Ltd. w.Ftfitdorglk
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.. The pevaleoce in tbo Brillsh population bf uaderly-
. ing diseaso.relatod prion procin caliulaed from these
indi4gs is; lf spccimeo 38660 camc ftom a vCJD-
positive person 109 pcr milliou fc ihe 1961:1985
bkth cohct, *ith a 9596 confidcncs intrval (CT) of
3-608 ircr million (Table 2), which is not diFerint
(exact p = 0163) o the findiag of threo positives ftoo
1027E sanplcs for the appendix surv€y [26]. If toDsil
38 660 did not cone tom a vCJD-positivc pcrson, &i:n
tbc prevalenco is 0 per nilliur wfth an upper 95% CI
of 403 for the 1961-1985 cohort and 0 per millioh for
ths .19.61*1995 cohort. with an upper 95% CI of 394

. Clbbld ?), whiih h not diffcr-ctr:t (exact p - 0.25) Fom
thi previous sMy.
. It is possiblc that.infection arising.from exposiuc io

BSE could causc mol€ ih8n one.type of prio[ dis€ase
[32-341. Straias other than that csulting in vCJD, if
tley exisq may havc madrcdly different paftogenesis, '

tissue distributioDB, md skuctunl foms of PrFr. In
additio4 it is possible tbat gerctic varisbility in the'
population may alter bo.patlpgeneqis of vCID, in
tbat the timing and.rala of PrPB in appendix and
tonsil tissues may difier between individuals. Ide€4
gcnctic diffcrences lnay sv€n dctcruine the.eitcntof
lymphoretictlar pathogenesis [31];

Gfirc,n that the cdlection of toDsils in ou 8tudy has
occurcd later th"ii thc collcction.of appeldix iamples.
ia tbo earlier appptrdix survoy, it is conceivablo rtiat
tonsils hsvc beon collectcd from infected individuals
firthcr futo &e iacubatioq pcriod than is thc caso for
those individuals whose qppeldiccs were rq$ed jn the ,
eadier survcy [26]; Morcover, should the incubation
pedod for prion disea8c'be consialenbly longer in
peoplc with differcnt g€Dotyp€s, uncertainty tbgut
the timing of the appearancs of detectrble PrPc
in these will incrcase, wi& coDcomitant implications

.for the intorpretatioo of rc;ults of PrPd preJalence
surveys [6],

Animal erpcrimenb have shown that high infectiv-
iti,.and even diseasg can be prcsent in tle lbsence of
detectablo PrIxB [3fl, However, tbis observation cad-
not bs geDetaliz€d, as PrPd has always been detect bte
in. the lymphoid.tissues that have been tested from

:
serological screening ofthc 6300? bnsits by BIA wi0i

' Bio-Rad and Micrqscns kib.[6]. In a&itlor\ tbcrcwerc
6r-eepoiitive controls GUeee scnpD among tbc 9675'
samples submined for IHC- r:nrtc-. satnpler (188e1,
38 560, and 40751) gavc IHC rcsol|s that neciled to be

. intvestigucd morc fully.'Itro of t$ese IHC rcsohs'vete '

concluded to be backgrodnd suining b), t}llec Expers,
while lor thc tNrd it craB coooluded that tb€(e was one
strodgly positive follicle with botb KG9 and ICSM35
allibodics. Tbis bould Dorbc aonBrm€d by analysis of
slidc,s uude frorr futtrir tissuc samplcs embedded in
wax, Deilhe(.coull ir be confnoed by IB. this Estrlt
raisos tlc question of the sigtifcance aod inErprglado!
of a single posilixe follieb amoDg tbc thousands ftom
several sectioos that wclc examincd, paniculadi io tho
tigh! of thc failure of IB to confno thc prcsenco of
PrPdD in the tissue, Furthc iavestigatign of tissue

.ftom tbi! speqimen by bioassay or Fo&in misfolding
cyclic ampliication (PMCA) nlas considqed not to b€

/ro' *.*'*naffffil?
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IHC for prion proteln in tonsil tissue

vCID patients t625r81. Data frorn animal axperi.
mcnB also sbow'clearanco' of PrPq afferinoculation
t35361. therc.fore. the PrItB found in the esdier sur-.
vry of appendh tissue [26] may conccivably have been
transicnt and eventually clcqred without rcsulting in

. cliriical disease, and thercfore the rcsult.ofthe aplrndix
survey resuft rlay not ber€plicable by thecutrent tonsil
suney [6].'Although, statistically, the vCtD prevalence esd-
mates iD tbis wort do Dot diftr signifcaody. lon
those o.btaineal by calqulstiog ftom the previous lfilto.n

' sfudy (261, gualibtivbly' thcy suggcst that.prcvalence
esthiat€s aray tn cauti<iusly lowerc& Howcrrcr,.in ai
aftempt to lrovidB statistically ligDificant ovidcbce 6
demonstrate tbis, a lrge+cale IHC survdy ofreccntly
collected app:.erdix tissue specimcns.for thc prcsencb

' ofPrPs is undcvrai

Acknowledgine4t. .
We are gratefrl b Dino aliPrindoi Chdnteue \tiilkinioo,

. and. Jirhiu: K4ggwa foir ttle prepararion of sliites
and immuNhistochebical staining. We al6o 6ank tb€
Stafrof tlrg riatioiral anobyinous tissuC archive (Kdly
Yoghqi" ctuis Kelly, Sally Hayes, J,FhnsT Jo$hi,;and

. Ton T\rner) g+.C S" gS of tl" CLD .Sec$on, C-ente
for .Iofeptions (tuole lGlly aird Carqline l-awsou)
for their contibuioqs to this projecr ,Ws tba* Nick
Androws of lbc'Statii*ics Unit, Ceotse for Infcctions.
for statistical crrlculatiors.We thmk Mark W llead, '

Alexander H Pedeo, and Jamcs honside of frc CID .
Surveiilance Unft:, David Htfaiir and Pbilh Edwards o{
Deniford Hoqpital;'Jonathan DF Wadsworth and John
Coltinge of tlrc MRC Prion U.ni! and Gad Matlinson
and Anrony Wilkes of NIIII Blood & Thansplaot
for corfrmati.y assays. Ale thank rDcnbei8 of .tle
Expert Advisory Group on the Laboratory Tcsting
Stmtegy for Large Scale Abnormal hion Ptevalence
Studic.s, qhaircd by Phifip Mnor, for discussiolE aDd 

'

recommcndstions regrding this work This is an
independent repon commissioned aud fitnded by tln
Policy Rcsearch Programme in the Dcpartnieot of
Health, IJK lhe vicwi expressed in thc pubfcirtioo'aire 

those of the arthors.and dot necessrrily rhose of
the DeparEneut o:*"

Abbreviations :

.BSE tovinespongifornarcepUaiopathy
Ct statistical confdencc interval
DAB diasrinobcnzidiue .
EIA eozymr imminoassay .
FDC folliculardcndriticcell

. H&-E haematoxylin aad eosin
I{PA . . Ilcalth Protection Agency
IB uimunoblotting (westem blotting)
IHC imgrurohisrodrmistry
PBS . phospbae buffcrcd saline
PMCA protei! Eisfoldirg cyclic aoplification

Copt lsi! O 2010 Pdrolotlcl Sod!!, ot GEt Srlsh rnd lrehnd,
Publlshcd byJohn Wley it Soro. L!d. ww.p.dn*d!.ok

PRNP geneencoditr€thepdonprorin
ftPq . diseaso+elafcdprionpcotei4specifically

tbe prctdnase-K rcsistant corc (it is ilso
reftrrcd o in the litrrature as PrP& and

. . hpcrD)
fCID 

' variaDt CreuEfeldt-Jakob disearc

Author contribution statemcnt

MM, I! a:ud SB perforined the IIIC. JPC wqs respon-
cible for the to8il atcbfud ONG origftully.iaitiated .
thc pojecc l/o4 SE, ad JFC wroE the manuscripr

Refrrencrs'

I. B@1,!8, WItrRG, leDddotw;4af..lrrsdltslonr to ebc
''',i!diqr"rbi:'!cr., vrLnd CIDLaE dbt'tt BSB dEqfr Ndw
' ' l9Yri 38g S:5O1.

: 2 HiIAF, lrsbrutd.M. toliFs, dd.'ti. te rrio .sit
: 66 vctD.od EsB il'anu l99l: 3t* 4,lg-l50.

' S. qendluf, A.dngob. Courau*r, aat..RLh,t|M fc
teiei Cteur&ldt-J&b di.ry . Irr€ouot edt ,ld

.Nqnl Mi,*. lll-l?0'
' 4. Tto NCdd Ciqrudddt-rdob Di!@'Swdu!@ lrhii [ib

.&rt lAc.*d ftlt 5. 20i01. AnlLbt€ fM!: bnpr/ww.dd. .
' .dsr&
S, Coilog"r. rr"ti-t Ooltaa-l"td di.ag t@ 1999; 331:'

'317*323...
. 6 Clowlcy JP, tQ$, CIvq AnltDs N, 6!il. .lrehse of &-

4 rqlaed Fion FDqiq.in .dyuou oril rpe:itrc i!
' Blthh: @$ Flio{d Winmtsir .lw!y. 8r ,i/.dJ 2m9; 3:}8:

' t442-t448.
?. ,BisbgQq D. SDirb All, Iturl t{tl, dar. lralEl Eqhd ald

dtk qf ndda c'D{ @ mEol.Mr. rrDd J M\ 2&.
. BiFBlg.

S. &$t T, q/sd HJT. Ctlrt P, d al. P.cbc ao-.i'frg O.
lototid:ttr insca m*ttdo of edu Crqttrfcldr-&iob
dirc vh u\Siqf iEtlmtr J f, Jc ,irldde 2(!6; 3: .
1Jt-766.

. 9. nt|.rrop, End }i4Xfoh! P-qdor.lhMisionof priu
. Pd Nct Acai Scl U S AM,.*,1637E-16383.
lo dorclyr cd ltwin Pg, XdgFt iS. a .r. Piffiuc ruoi..lo

' 
of v.rlut &ar4dt-t*ob dlnr by blrrod rrrfuslm. Iara .,
2gt4i36r,t4l'l-4t.

fL &&o Alt Ildd,MW, $tddc DI" d.af. PEdrlcd VCJD .fiq
tlood tiftla in . .PJ?ItlP odo! 129 hlcrooly$q FdaL

; L@.s M,t6L 527-W.
fZ kail.its UoertFcf"'btrcladof, aot. CFeGt&-tlL^h' 

6sa$ ud tl6d bldrsioo: srlE ol tbr' UK lhsfrlim
Modide Eddoiologl€d Radcw rody. lb 'qe N&,9lt
nt-80.

t3. wioo sJ, hl s, $ddrqw D, at cl. clhiel lmg,httion arid pe
ndtD r&triEit of iTnd ergt ndt-J*ob dtrre qci-
dcd n'6 blood !rusfiulo: r ru qirr.lad ,m6; 368;

. zJ6l-?'/57.
14 Hrd MW. Ytdt HM, RtEti! DL d al, Prthotogiot inutig*io

ot 6E nfi blood doq ud tcildd pir li*cd bt hlrftdh
sipdilin vntut ClD. t1wrbdoo waa+ortrol l,pl Narobiol
w,3/5f4t3-436

' 15. PldaA, Mccrrtlc f.HadMW;.tdL Vrimt CrDinf6tid.i!

rtlc r0lq of s mrotoCid[y synlbulic UK adulf latiot widr
hryhnnt E@prtilit ?f.tq' !61 ,,6-?[4.

16. Flehdg q Hgg|i I, Bui M .r aL Ttrdrlsi@ of epic by
ed{id.gabornd #6. Md Md z,/0ti7: 679-6&,

ln J.dso! GS, Mcfcreh E, Ff;big B, acr. Ai qryno-

rtctql@t dhcl fa .fi.rtivc Fid drolboiMtioo of nrtlot
. itlcl.JCa tL"l ?lltsi 8& 8O-E?E.

18. Wldsffilh JD, ,olnq I, 86 K, a at. Pd@ itrfdivliy in ydisr

GsdEldrJ.&ob di*iF @. G.! 2IXt; 5C 90-94,
f9. 8r.t JA CsEpbcll TA, Adeih q ., 

"r. 
i\s6Lrim of r nutl

.lld! of SPnil d6 wldt (}qEfddFi'.fob di'@. f U.d
C.r?r 2m8: 'lit: 813-817.

2b. Uoyd SB, lit|ydioEc, ?oEH. aoI. ,IECIDZ is Mi.Ed'efthsrccpdbiny.io 
rc&lt h|t@ p.im di!.e pInS ead

.20O; DOt l0.lt7!{omrl.IEcel00038:1..
2l. rddd.S,.Ibdrc r4.U.phlf ,, dari CqHi;.d.k frc6 fqEi-

[t Clqdfddt-t kgb dLrisr-gdio@iilr ffiiilioir dqfn
Iad N@l ?0gi*,57-6,

Zt Hilh DA, Frl[6 q Edradr P, ., dl. Pdd i!B||'@a4lw
. ia eppanlir bdoc clidBl orsc{ of v.dit C@!f.l&-Jd.ob

. dis9,t@r.I99E;39!?A-i0{.
23. HiIh DA, Subt J, S!!iO MB, a.rr. SFcifcity of trgL@riF .

rlr r6r4ldii! of.!(iil !@td! ft! vdld.CcuqfctOr-raiO

. @. t Cllrw@l ZDliSt!3Ur-3O2. :.
24. I[if Af, EuHofil Rt, JolS* S, a.dr. Ilurigdia 0f wild'

. Coutell-f.&ob dis*.Fd otlf..huni! plo dii*o wt6
b.il bioFy $epl6, r4lc,l lry9i 35:l: r$-1t9.

' 5. Wertneth JD,fdqS,lfl AF, dar,.Ilstrc'dl$tbsi6 of Fq
. @ t9.16s !iio[ !@ch b nd|!|r Ccutdcldt-Jrtob di.e

., ubg.ldghly $$id$hdmoNsiirg !$t. Incdt0Qt; 3EE:
. r7t-180.

4'6' Hitbd DA, Otdi Aq..eoqEs L. d ot. Prw.l@ ot lt'e
' ptrcdcnlr gim pouio rodaio h t K ti$s rupla

. . t P , / t u l ? f n 4 i z t r , , j 7 l 3 - B g . . .  )

M Femmdu de Muco et al

27. &6h A SniU I.c, ,rcb@ Ct, .t .r. AElyiir of 20m o@-
tiE UK ldsilletoqy speib@ f6 d:@eFl&d Eion l!*io.
IAN ?4/J4itflt l2('l'-12@,-

2& I{€d MW. Rilihic D, Sbirh N, d.t. Pstphml tl$ua iwolv&
tMt b rp@dir, i.dgota, .!d vadsr CEutstoldt-Jrl@b die
e a i|@bi5tod6iel. .quetitltiv6 

-ud bichetial
. Ndy.AnJ PdM2N4i 164:143-t8.'
29, Agwd A Ftis bio!o!$ tbe ilqtfdtbotd /Y@ld.rtr 2{tr?;

4.6lil-616.

30. K$fi D, l,t6d S, Ht@ fL dd. Vsdd cJD |r u'iUividu"t
' 

. t4qoi],gorir frs PIXP &a, l7f, bt d Ni g7L 2l?A.
3tr.trn3ftb ,Wi 8i6hop'l T, Co@Ui K d rit. Vaiei Cc{u4.ldt-
' ,.eob dt!6c FionFotd! 8Eor,?c.iCt lt of p€iri% rgpadix

. daG.idpl6 tu.r eocpcaiw prwrlrc edl!. Br Mal !
2m6: @ t.186-llE8.

32. -A5e EA.Uq!D{'tM. D6b{r$ldt M. d ar..BsBgriw !@p..
. gu o oitla wiot ClD,likc d rp@dic.CDtik! C6 frlid

h (E5!eoic miB oxprsdrg hma pio EtNdla EUBOJ 20O2;
. 2t 6358-6366.

33, Cldrwrh rDF, AaE EA, Dqbtodlir !4 ,,4r. tt@ Fio!
. p@bb eirb'uliN 129 ttffi qe$r <if vd{t CJD

. Obddyla S.i@.An4i 30C, l793-I?9C
34 A,c& EA, t4ch{ ,M, @dud l rr 4t. I)iso;Iado of qq!b@

. . hti6l ud @!!qt lrbdqn of vrt if C@tsfelda-tatob dt&
@ in mgoic nuglq td@ !orqin.l2g, ldgocyts Die

' pM NaI: Aair fu U Sl 2m6 r04 rri59jtqt6i''is. 
s&ridR!L'&eett.si" xi'i!o; air: niir, ru* oriw' ' 'rirb{ibrc 6iihiif@ dsc.ptrdpadty iiitdhylg Bcirr.d irttb

' . jrifrEily'lop !iv*i or prp$':ar un'; liat! Ckn 2Mi 2lB,
. . 1 35878-358E6.
.r.36. S!tutc, DcAdoiif Sr,,troduhK.iidf,'ftd a,badc h
.. , . i'.bigoic:oi6 tC.r Vtub2NiE&2913-?,.?!

: . ,  . . .  .  , , . . , . . , i . r . : , . , r  . . : , , ! .  . : . . i . .

. r ;  -  . ; . . ,  
" : l  ,  :  l

CoflrlSht O mlo hthololkil Sod.q of G@ Srbln ud h€trnd.
hrblhtr.d blohtr Wilet & som, Ltd. w.p*trso6uktf2 lP?/,tol.a?,lo:)

w.th.ldmlotFdbloaf.6m 膚
/ Porrrol (2010)'

vw.drqourElofradFlosr.M



別紙様式第2‐1

番号 11

[「:絆鱗:覇蹴ウ鍮跨:鷺錮職場卿」曇最こま秦[1
は不可能である。実際上のリスクは非常に… あるが、本リスク評価モデルは、感凛リスクに影響を及ぼす最も重要な因子が、製
造ステップでのvCID原因物質のクリブランスギ個々 の患者がどの程度の量の製剤を用いるが、およ0英国のドナ‐集団における姉
の発生率であることを示している。     ::            F   .
我 の々評価モデルでの結果は、p醸Ⅵコ製剤による10D感染の実際上のリスクが非常に小さいことを示唆している。米国でvoD症例は
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概

要

栗国の 口五 w●al m′P r O t e " "… り :健康保護周 が ""年 の 2月 に公表 した報告で

lm l懲 発電奪手攀:薯 骨聯省聟Z鵜維稚嘘翔
ハ辱:譲事実な卸にらぃて締されており|
いた範囲よ,も広いとの情報なら、米国食働医薬品庁Gレッt米国血漿由来第■1因子

使用上の注意記載状況 ・

その他参考事項等

■とが示唆されている。    ・            、 ■ ● :

鶏躍冒懸鴇裂懸U霧霧日獣電翻置話ξだ轟響躍鍔軍『;π騎、明陛島郵暫
ン後に薇実またはほl― とされた vCJDに よつて死亡した ドナーから?少 なくとヽ 1回

の ドネ‐ショィを含んだプ
ー″血漿から製造さ

燒    禦 晰蝙輩
鰐    為 紡 こ品 さ二it卜嶼 森

酢 顕言驚 鐵
:躙ヽ 癬 蹴 諄ドラフト 2010年 最新化版」は、米国血漿から製造されたヒト血繊

議庸貿ア纂二鷺協象期躍群
にゃ7,9」 __  1    , _

FDAの,dFVIIIり■ク評価宅デルで得られた結果は、箱製造さ亀占ぷ露Tリダ潔彗l異理賄〔4魔ん戦弗鶏場違罫宅亀句冦[曜lゼロではない可能性を示唆している。米国の血漿:ドナ■について゛はその他のヨ‐ゴシνヽ細嚇行お椰は艤離していた間の難総馬縫確L漱潔雷韓濯鷺諄驚濃Ig螢:端潔審魏現梅鶏嘉靭惚tγ饒 デルではごv昴辞染された血漿プールが,ぎ詢能性は低い

聴 隕 椛:為慶lM、 硼
物曇
のグリケラシスは理剤によつて異なるものと考えられる

れが行われていればより意味のある直接比較ができていたであろう。現在得られている実験研究の結果に基づけば、ldFV田製剤では製勇こ累三β魃 弩諄薔オ盤鋤碁蔦iti遅盟嬰鵞f″喜なるoのと推定されている。製造工程での低減を4～̀ lo810と仮定
療を受けた患者の1年あたりの清在的リスクは、vCJDの発生準として高い推定値を用い、製剤使用量が多い場合には15,000人年に1回

代表としてテタノプリンIH静注250単位の記載
を示す。
2.重要な基本的注意        ‐
く0略
1)略
2)現在までに本剤の投与により変異型クロイン
フェルト・ヤヨプ病 (νCJDl等が伝播したとの報
告はなし、 しかしながら、製造工程において異常
プリオンを低減し得るとの報告があるもっの、理

機的な vCJD等の伝番のリスクを完全には排除で

きないので、投与の際には患者への説明を十分行
い、治療上の必要性を十分検討の上投与するこ
と。              :
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EXECUTIVE SUMMARY

A February 2009 report fionr the H6alth Proiection rA,genqi ofthc Unftid Kingdop'(JK) 6f a -

Probable cqs.e of pre-clinical v-ariant Creutdeldt-Jakob Disease (vCJD) inf&tion in a'man over 70'
yiars of age witb hemophilia and rcccnt infonnation on broader genomic susceptibility o vCJD of .
hnmdn p6piuhtien pi.ompted the U.S. Fbod and D. ru! Adminisiration (FDA) io re+xaihine &e'
potrintidl vCJD risk for;eiipient3 ofUS*ourced pdFVItr. lho man" r,i,ho was ii his TOs it d6ath, had
been treated I I lenis earHer with UK-sourced plirSma.derived Fictor VIII (pdfv[I) fiom'a 1€!D-
implicated" log i.e., a lot of.pdFMtr manufactirdd froni pooled plasmir cohtafuring at least one
donation fiom a person who later died of confirined or probable vCJD.

FDA pr€senteal an update of its rilk assossmentrDraft Quantitative Risk i{sseirsrnent of vCJD Riirk '
Poteniially Aisociated with thi Use of lluftin Plasm8-Darived Factor VItr Manui'$hretl Unoer
UDitbd Statc.s (US) Lioenss From Plail.ua Colldsiedti tho US "(octob; lS, 2000 di thc June 12;
2009 Meeting of TSEAC. .The FDA began updirtin! tre risk assossment in 2009 based on nd* ' '

accumuldting.scientific infouiretion. this docurirbnt ii ttre comilleted 2010 update cif the IDArisk '
assessment docuinrints atrd niodel'ofpotential vCJD risks and the use ofhuman pliini.ddiived :
f""t* Yltr -Tt&,.ffi.."j un$er Unrtc{ statp (uS) license from plasrra ioliocted in the US. 

' 
. t

Variant CreuefeldtrJakob diseaie (vqlD):ib I fatal'ncwodege.nerative disease attribrited to hrirhan .
irilegtion with the agent oT boviire spongifonn cdcephalopaitiy @SE) and is nrost ciftdn transmitrcd
by the consrnirpionbfbeef ptoduc8'tom infected cattle. Cases ofvCJDwere firstrcported in
humans in the U.IC in 1996 - and as of Jine 2010, 221 cascs havE becn reported *rirfdwirte, with' :
I 74 cases in the U.t( Sincg December 2003, therc have also been fiJur repoils in tlic United
Kingdon (U.K.) of probable variint Creutdcldt:Iakob disease (vpJD) transmlssior by red blood '
cell tlinsfirsions. Thb donoB wore tbaltlij at the time of donatio& but later developed vCID; Of " .
.the four red blood ball recipiints who probabg becaiirc iirfedted with tho viOJD agint aften
tarsftsioa, thLrde devbloped vCJD and died tbm the discase. Thc thirr{ died ofan unrelated
illness. U.K. authoiities have nbtifitdphysiiians in theU.K. and theirpatients who receivbd
plasma derivirtives Ftde froui plaifri from U.K. donors about tho p'otoatial for risk of vCID ioru
these products. These proifucts inoludcd ooagulation frctors VIU, D(, and )il, as.well as
antithrombin ltr, and intravenous immune globulins. 

. : ..

This docurnent "A 2010 Update of the Draft Quptitative Risk Assessment of v€JD Risk
Potentially Associated with the Use of Human Pldsma-Derived Fact6r VItr Manufacturcd Under
United S.tates (US) License From Plasma Collected in theUS" quantihtively estimates the
probability and lwel of q(posur€ to the vCJD agent ind the possible risk of vCJD.infection in
patients withsevere'hemophiliaA QIA) and von Willebrand disease (vWD) patients with sever€

disease who have used.hirman plasmaderived Factor MII (pttFVIII) product manufachred from
US plasma. Booause BSB occursat an o<temely low level in US cattle (2 native bom oows and I' sow imforti?d tom Canada), the risk of plasima donors acquiring vCJD by.consuming domestically
produced beefis thought to be very low. Booause ofconqems about potential e:rposure to.the BSB
agdnt in US blood donors who baveled to or lived in the UK and other at risk European countiies, .
FDA iniplemented doiror defenal policies beginniag in 1999. The irolicies are beliived likely to
reduce the posiible risk from blood doriors potentially erposed to BSE agent by - 90olo. However, .
it.is possiblo thata small number oflon-defoned US donors may have been exposed to the BSE
agptrt during ofttrded travel or residence in the IJK France or othbr Erqgpe3n aountries and nay"
be at iisk for vClD. Some of these donors may have beeri unknowirigly infebted with vClD
fuough eating beef tpm BSf-infected cattle and thdn contributed donations to tttagqa pools us9!

. to maoufactureprtFVlll ii theUS

merbiiist asstiispertutilizer a co$pui9r-6asod simulation modeithat evri,luates successivily. 
'

thqi4pastpr vCJpriskof indiwidual processes-used,inthe productiori of human pitFvm stnrting.
with plasma donatioq.EGendihg ttrough aanufaoturfu steps, and fina*lln addresiing rtilization 

'

by virious patiait spUpoiutatlons. nis[ for these product ri,as ertiorairi'd-for the brse-fine ybar of.
2002 but tfie rcsults and conblusions also.are iikely to refiect lhe.curen! vCjD risk.I'or recipibats.ql.
pai?\|Itr. e feri rnalor elemcnts of the'model greJtly innuenci vbrq ristc ttrc most inftireiitiil oi

of cclain humpn.hsalth outcomes,.such risinfectiol.and illnoss,.are lacfting the egimates'. genorabd may mt !e accur4e. As a.r€s,ult of tbe$e ana other largo unceitainries, it is noi iossibie l
to pmv.ide a preoiig $timqte ofthe v,CJD risk to ietietts potentially e.:rposed to thg agetrt drlough 

'

pliuna-deriyed producb. ., . ;

Patientr with heinophilil A (IIA) hqve an inherited, rccessivq sexJinked bLbaliog aisoraer tat ..
. affecb approgpltely 14000 individ.uals h rhe United.Stares (Soucie elal 1998). FDA estinited'
that thero'qre apFoximately l,80Opatients in the US wit! iwere disease whb lso ptasoaairiibd
producf.Thc.Qlood of affegted individuals gontains.funciionally abnorinalqr abnormally low. . .. .
concentr.atioirg of FMtr. EVII is a glyqoprobin circulating in blogd plasaa that is part of thc . .
blood.coagulation pathwby and is critical for.the normal clottiirg ofbtood. Ia the case ofsevere .

. disriass,lVItr is Jl%.of normal. Among swerely affecteil pelsons, spontan€us blecding or

. bleeding at the site ofan injury or within a joint is common and can lead to serle;e'disability or
death withoutteabent The complirtatioris of HA can be prevented by appropriate clinioal

. managemcnt aind keatncnt wittr pdFVItr or recombinant FV{ pryducts.- 
- 

.
' 
Patients with sevoro flIr'D ($pe 3) lave ao inheriteci, non-serlinked bleeding disorder associated
withabnormal platelcfadhesion caused by deficienry in von Willcbrand Factor (vWF) activity.
FDA estimated that there are approximately 250 patienls in the US with severe vWD who use
plasrna-derived products. Mucosal bleeding is coinmon in patients with vWD due to the platelet
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Resuits from the Model
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The risk estimato for the entire severe HA population of 1,800 in the US who use pdFVIII, .

obtained by surnming the total annual exposure and vCJD risk, is shoun in Table [8. Variant CJD
risk forUS donors with a history ofFavel to the IrK, F.rance or othir counties in Europe since
1980 is fiuther adjusteilto accoun-t for donor age, counhy, durati6n and year of trivel. iJsiug tf,e
lower UK prcvalenbe es$mate as.a stafting poin! thg model estimates that the total patient
pgpulstion mqy. bo exposed to apotential population.bascd vCJD risk of I case observed in 2,600
y.gsJs ofFeahnent Ifthe hilher vCJD lievalcnce estimate is used, the model estimates thai the
total patientpopulation may.be exposcd to a potontiil population-based vCJIi risk of I case
observed in 4l yearc oftoatmeirt, ,

Tebfe l.B..Modcl Results forMean Total'Population-babed Potentiat vCrtD flisk for all
Hemophilia.A Patients who use.a.Hypohedcal P,lasmaderlvedrFVil productwith 4-6 log1s.
Man[fcbtur€ Process R€duction of vG,lD Apenti Risk estlrhatbs were calculqted for patients
with seV€redisease, using tu/o'difl€rent UK vOJD fnitblenir esllmates.

網締1駆疑躍轟轟■“商Ⅲ

E$imneil annual potentiat vCJD..;$isk Assgciated wAi HimanptllWll used to
Treot severe von WitteOrsnd disddse OWi)

Individuals with vWD have varying severities of disease; those with $po 3 diserse have the
sevoreit form oftte diseasa lhis executive summary specifically addresses popntial vCJD
oeposure and risk for penons with severe vWD (Iype 3) who are assumed to ude larger amounb
of ptlFWI product an4 thus, may be at'higher risk. FDA estimates.tbat approximately 250 vWD
patients have soverr,e vwD ilisease in &e united states atrd use human pdFVIII produoG to contol
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' :
their disease (fable ILA.). Results from the risk assissment modcl for young vWD paticnts and
adult vWD patients heated wittr pdFVItr product that is asiumed to havo s.4-6 logro minirfacturirig
process_reduction of vCJp agent are shown in Tablg tr,A. Ggnbrally re.sultb tom fte tifel are
oxpressedforpatientswithvWDfoitwogroups,eithqprophylaxisorEpisodictieaanent tDA
obtained data on FVIII utilization from the Centers for Disease Conhol and Prevention (CDe.
The data were gencrated aspart ofa collaboratiye effort between CDC and six states; *,c StuAy
was sonductcd &on 1993 -1998. Annual usage ofiittiduct by 

;$/D 
patients was.EstimaGd based

onan assurnption that this piticnt class larlely usos Hurnati-P], Tgtating rhc model results for the'LOX/I9R vCJD Case Prrevaloncc estimate of -4.t per million rev€ils that the 250 severe vWD
patieDt! ip the U$ Cfabl; qP.) qr€ predicrca to hive aii average p.t""*rf 

"gp 
ittrytoo *[ Ot

the population of I infection ia 23;000 years. At the HIGHER vCJD Infectioa Prevdlonce estimate,
tho.aveiagi!-potentiat vClD infectiop.rjsk for this population iq t infection i5r 360 yoars.

Tablb ll.B,'Von Vlliltebrand Disease (vWD) patilnts'vyith Severe Dlsease: Predicted Total
PopulatlonobaserPotential.vCJD Risk: :
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Although resulr ofthe model suggest elposurb to vcJD agsnt is possiblq and therc ii a potential .
risk ofinfection tlglis.likely to bc very low, it is npt possible forttrenoaeln provide a'precbe
estimate ofthe vCJD.risk in general, or ofthe achral risk to individual patients. ,+Ithougb the actual
risk is. highly uncertain, tre risk assessnent model indicarcs fiat thc moit inportaht fa;tors
affecting risk are the olearance ofthe vcJD agont though manufachring steps, how riruch product
individuals use4 end the vCJD prcvalence in the UK donor population. 

- :
ResultsfromourmodelsuggeitthattheactaalriskofvCJD'nhct;onfrbnpaiWtisnkbobL.
verysnail..The a!.set$e of cases in lhe lls.does not.rule ou the posiihtttty.ofexponne thag ntnd
potentiaJly yesult in illness in someiecipients at sonie futwe ioir?t in tim;. , 

- ' .
. :

I.INTRODUCTION

kr FoDiuar! 2009 thd Hedlth Protection Agenry of the uirirba ringdoh (UK) rdported aproblble
case of pre-clinical'varird Creudetdt-Jakob Discase (vCJD) infection iir a man over 70 years of age
withhcqophilia
fttto:l/wwv.hpaors.uk/webdHPAweb&TlPAwebStandardllPAweb c/l195733818681), post,
mortem oxamination ofihe brain found no neuropathological chingos suggestive ofvCJD, howcver,
eromior$on of the spleen.revealed abnomral accumulation of priori protein (pr.p).typical of vcJD.
The maq who was in his 70s at death, had been treated 1l yeaia earlier with uK-sciurccd ptasma-
derived Fagtor Mtr (pdFVIg Aoma 'tCJD-implicated" lot, i.e., a lot of pdFMtr manufacnred
fro.m pooled plasma ooabinihg at least one donatidn Aom a person who later died of conlinned or
.probablg vCJD,

The recenq hID infectio,n case of the hemophilia patient and newly emerged information on
broadcr genomic susceptibility to vCJD of human populaiion prompted the U.S. Food and Dru!
Administration @DA) to re-dxaming ths potetrtial veJD risk for reoipients of lJS-sourced ptlFVltr.
EDA presented a previous.version ofa risk assessmeut model at the December 15, 2005 meeting of
thc Transmjlsible Spongiform Bncephalopathies Advisory Committeo (TSUeCl tor vCfO rtt
associardrvith patients wilh a severe form of f,embphilia A (HA) or von willebrand tlisease (type-

. 3 vS/D) who have used pdFVItr product manufhctured in US-licensed facilities, .The dooumeni of.
the risk assessnrgnt t'Dr$. Qtiintitative RiskAssessment ofvCJD Risk Pountially Associated with
the use of Humdt Plasna-Derived Faaor vIE Mahufacnned Under United states (tJ$ License.
From Plasma collecpd in ihe us? v,j aspostod on the EDA website. The FDA began updating the
risk assosment in 2009 based on newly rccumulatsd scientifc information. Thc updates of the
risk assgssmont wc'rc pr.eseded st tlte ruse 12,.2o09 meeting orisgAc. Thir donii"* p.oia". 

"2010 update of the FDA risk assessment of potintialvCJD risls and the use of huhan plasura- .
derived &ctor vItr manufrotur€d uudor unitsd states (JS) ticense fiom ptasma collected in the
us..
ftLdocunglSyl$iqiiry! estimatestheprobability and lwel of exposure to rhevCJD agcnt 

'

l4 F" ppft" *{ of$,f.D inft4ion in paricnts with severe hemophilia A. ftIA) and von .
Willbbrdnd.disease (vWD) patient! with severc (fype 3) diseaserrho have used human pdFMtr
product,manufactured in the US. Becausd BSE occurs at ar E.trcmely low level in US cattle (2
native bom cows and I cow imported ftm Canada), the risk of plasma donors acquiring vCJD by
bonSuming domestically produced beebis tholght tl be very low and rhis aspe.t ** noi
itrcorporat€q into the 2010 update. Because of concems about poqntial eiposure to the BSE agent

. in US blood donors who haveled to or lived in the UK and o&er at risft Euiopean countries, FDA
implementcd dondr defenal policies beginning in 1999, The policies are beliwed likely to reduce
fie possible risk from blopd donors poteatial$ exposed to BSE agent by = 90%. Horniever, it is
possiblelbat asmall'number,ofnon-defenedUs donors may still.have been exposed to the BSE
agent during udended tavel or residense in the UI! France or other counhics bfEurope and may
be at risk foi vCJD. Some of,these donors may have been unknowingly irifCcied with vCJD

RISK ASSESSMENT

1

r

13

μP

‐４

＾

ノ̀7
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Variarit Cteurzteldllakob disedse'(1€JD) is a fatal hourodcgenrrativc disease attibutcd to human
infection *ith the blent of bovine $iongifinm'eneiptalopathy @S[) and: is .most often.trarismitted
by the aonsumptiin ofbeefproducts frorn infected cattle. Casos ofvCJD .were fint reporrcd in
hrunans in'rhe'UK in 1996- and bs of 1trc2010,221cascs havo bccn roportedworldwidg with
I 74 castx in the UK, Since Decixirber 2003, lherc havo alsil binn four r€borb in tre Unitcd
Kingdom.(UK)'of probable vdriairt CreuEfeldt-tritob disease (vCJD) tqnsmissioq by ied blood
call bansfrisions. Ihe donors were healthy at thc timo of donation; but later devetoped vCJD. Of
the four red blood cell iecipients who probably becamo infected with the vCJD ngent after .
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Becairse BSE has beeu detected in so few us catle (onlythree repbrted cases: two in.us-born
cattle and one in a cow imported ftom Canada.

.thq:l/wwy.ars,ry{a.gov/researcb/puhlications/publications.hm?SEq_Nb_l15=1970331), and
because none of the three sases of vcID recognized in thc Us .appean likcly to have resulted from
exposure heii (Wo cases ia long-time IJK resldenf and a tliil iri a rece,nt im'rrigrant fiom Saudi
Arabia), the risk that us plasma donors might hive acquired vcJD infoction from us beef is'thoughJ to be oxtremcly low. (Becauso the likelihood oforposure ofUF4onqrs to the BSE agvrt
in US beef produets was judged to be so much.lower.than likelihlod of o:<posrrye fti eI! ie 

-

estimated contributio.n to overall risk seems negtigiblc anrl-while not ig$orcd in devsloping FDA
Risk Assessmcnr. was not included.in the model summarizd hcre.) Howeve.r, itis po;ibIe dut .
a few uS donors might have beeri exposad to the BsB agpnt during havcl or r-esidencE in oe u& 

'

.France, or cergin ofher counties ofEurope; such {onors.are at an.wrcertqlq}ut inocased riskfor
ycJD. A subset of such vcJD-infecied doaors iniglit bave ceDtrihtod to plasma pools uscd to .
manu&cture pdFVItr in the US. Ilre FDA.recommoqdgd donor dcfcrral.poliry probably e[minates
'mpst oftte dsk associated with vcJD-infected individuals; hsw.eycr, tbpre gould be r€sidu&l risk
from cligible donors who were ndnethelesi inreced auring briefsby.s in foreign countrie.s
(Yamada 2006) o.r fiom donors whoshould.have been deferrid by the scr.eening irocesq but,.fbr.
an unknown reasoq We[c not

. . . .
Henophitia,4" von Wlebrand disease and.pactci W

Patients with IIA iave an inherited, recessivg sex-linled bleerting disorder tt 
"t 

uf*c 
' I . .

approximately 1d000 individuals inthe United States (Soucie et al.l99S). FDA estinated that
there are approrimate$ 1,800 patients in the US with severe disease who uso piasma-$erivee
pmducts. The blood ofaffected in{ividuals contains frrnctionally abnormal or.abnonnally tow
ootrcentrations ofFVtrI. FVItr is a protein in blood plasina drat is part ofthe blood coagutation
pathway and is critical for the nonnal clotting ofblood..In the casC ofsey.erg.disqase, FVItr.is Iess
than one percent (l7o) ofnormal.:Arnong severcly iffecbd pcrsons, spondneoris bleediig or
bleeding atthc site of all irli\try or qjoint is commcn anj canlcad to soverc disability or.dea0r
without teament. The complications of lfi, can be prevenGd by appropriate clinical manageinent
and heahent with pdFVItr orrecorirbinantFVltr products. . :

Patients with vWD have.an inhorited, non-sex Unked bleeding diiorder aisociirca witn abnorriral
platelet adhesion.caused by deficieaqy in von Willpbrard Fattor (vWn ictivity. fpC estimaten
that there are approximately 250 pationts in the ps n'ith severe wD uiho.use piisna-derived
products. Mucosal bleeding is coinmon in patients witfi v$D dpe ti tho platedt iahesion disbrder.
Ii sope cases there may bb a drificienry in Ffu as will. patient wittr sivere vWO.oan
expg{ence persistentbleeding intojoints resulting.in pain, degenepation ofjoiriiq swelling aird loss
of range of motion sim{r to patiens with HA. Mild forms of vwD er6, oten keaied suqcassfirliy
with desmopressin.but rirorc sev.ere fbmrs of tlre diseaso usuilly necessfute teamentwith .
coagulation faotor concentrstes thqt.contain both vWF arid FVItr. Patients niho need:vWF must use 

'
plasqra-derived sources ofFVIII which contain vWF.
FViti from numan plasma is manufactured in a irumben of different.ways. FVIII manuftictrrcd
from human p.lasma is purified by fiactionatidn of the protcin ffom largo plasma pools containing .
thousands_ofdonations ofplasma. Because thouso'rds ofdonations are used to.assomble the,plasma
pools used in'the manufacturing of pdFVItr, thcre is a possibility fiat a donation troin a vCJD

infectcd individual may bc present in a,large plasma pool used to manufaoture prlFVltr. In firm, .
that may lead to oxposuro of product recipi€nts to the VCJD agent and a risk of infection.
Relatively recent advances in pdFVItr poduction technolory have likely reduced potontial
exposure to_the vGID agcnl Hbwsvor, further evaluation is necessary to more prcciscly determine
the levels ofvcJD clearance afforded by the manufactrring prcceses for each human pdFVIII
product

Thcre are wo ipproachix foithe clinical teatuenrand conrol of IIA and vwD using pdFvlu: 19
episodic treatnent'and @)prophylaxis. Episodic tcaturcnt imohtes the dminisr,ltionof ffAU iir.
response to bleediag episodes resulting tom trairma or rluring.and aftcr surgery. Spfryh:ris
tr€ahent for HA requires adminis&ation of clofting. factoroonc,entsates on a rcgularly scheduled .
basislec€ssary to inaiftah a minimal levol of FVIII (common accoptable trough lwal is L5%o of
baseline l6vel) to pfwcnt blecdiqg cpisodesr hview of the demonstated bonefits of prophylaxis,
theMedicalandscientificAdvisorycouncil(MASAC)rcrommendstfiatprophylaxisstartingat'

4r earlyage be considered.eran optimattherapy.forindividilat! with sever€ IIA (MASAC ZObI).
ProplDdaxis teatnentrcquirer higber doises of FVII .than episgdic rcaimelrt (Linden, Kolalioski e'r
a/ 2003; Globg Curtis.alal 2004)"and thus prese,nb a polentirilly highcirisk ofvCJD to the : '
patients than episodia;treaturbnt whdn buman pdFvm. is used. Also, some Ilrrr patieirts develtip
antibodies to FVItr, called inhibitors, that linit thc effcctiveness of FVII used in Featnent 

-

Inhibitors can dElelop with the usb of oither rccombinant Ffu or pdFVItr products, In.some
caies the.devolopmont gf inhibitors is teated with immune tolenrpe grelapy in which large doses
of onc million.or more unib of pdFVItr may be administeied:, Becausc of.thdlhrgedose3 of . ..'pdFVm 

use4 irimunc toleranoe thrapy can pose a potential risk for vCJD eipoiure if vCJD
a.genlwTprcsentiath0'pilFvlllproduct.Asdsimpli$ing-assumptionintbejmidelive:assuriled'
that in a given'leara pddeni.received either.excliisively prophyfrxis uoitnent q'ipisodic
treatmenq,but 'notbttthi." . . i .  . '  . '  . ' : '

RiskAssbssment'Fra.peivoyk 
: . 1,. . , . . .

This risk asseisuient generally follciws the foirr Bti:p ianrdip d6,scrib j O, * *"O*":Risearch
Counoil (NRC, 1983)and ionSists of(1) hazard identificatio4 (2) ha:iaidclaracteiizatio4 (3)
exPosuro assessment, and (4) risk tharabterization. ilhd hazard'ideNriification pbrtion ofthdiidk
assessment provides au in-depth overvieW qnd analysis ofall dirta and infonuation iourcqs to
establish ecausal relatiodship be.tween thb hazed aid adverse efrects ori humans. The hazaid
charasteiiz&tion 6ompontlnt (alsd known as doie-iixiponse) reilabs the information in the erytoitin;'
assessment rihich deterlninEs the dose, t(i lhg probability ofedvdir'e consequence(S) Such as
lnft$ln; illnebs,.etrc., orpeited at a given dose at ihe ildiViduf ,subpoprdatio4 oi iopulation :
Ievel, E)posure.a5seBsment evaludtesflie route.s ofexposuie to a hazar4 thE probability that
orposue occrirs and diir anount (dosp) of a hazardotrs agent to which a pirson or population may
be exposcd. Risk Ctaracterization integrites the informatioir'to,m ihb hzard identifiCatio4 haziud
ch:gracterizition and exposw€ assessdreht seotions to chardcterize the probability and
consequences ofrisk for individuals anil popidations
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II. HAZARD IDENTtr'ICATION

Tfrc hazard idctttification portion oftherisk assessment provides an in-depth ovelvior and amlysisof
infoniration from laboratory studies, epideniological sodies, tho scientific lircratre, govemment' reports and other oredible or peer.reviewed souices ofdata that estEblish a causal relationship bet$reen
the hazard and adverse effWts on hlbans. In this risk asbessnient, the vCJD agent is the'hazar4 and
pgtential'ocposure can occurin individuals wbo.use plasmaderiVed.products.that nay havc beeh
manufactured from plasma thaf may have contained a donation(s) ton a vCJD-infectgd.
individual Tlie probablcuansufssion of vCJD to four recipibntsof red blobd cell produots .
donated by donors later diagnostid with vCJD in tho UK had raisedconcsrn ffiaf yeJp;niight.ls .
transmittedviaplasmaderivcd products. The mostrecontreported VCJD iufectid of ahemophilia
A patient made the theoretic risk a more probabJe risk..

Human vCJD was fust reported in ttle United Kingdom'in 1996 (Will er aI 1990. As of June i0lo
over 221 cases, 174 of thenl .in the.Ull have been repor-td worldwide, Both vCJD and BSE
belong t<ia class offrtal neurodegenerative dis€aseg kdown as tsansmissible spongiform . . , '

. encephalopitlies (ISDs).:firqe is stoag widence and leneral agreeme,nt that vCtD rqsults from
infection,ofhumans, most probably via dietary.e:rposure, \iith,bovine spongilorn oncephalopathy. -.
@SE) egentpressrrt in contaminated beef (Knight 2004). fire leadingtheory isthatthe
tansmissible infectious ageirt is a prion, or proteinaceous. infeof,ious agbnl that'is an altered.tut
pathogenic form.oflhb PrP protein that is normalg present in cells. The altered PrP, hcr;h
referred to as PrPrsa, consistent with termincilory recommended by the World Health

, Orgddzatio4 is highly stable dnd resistantto degradation by.high hi:at &rd chemical freatnents
corunonly.used to denature infeotious agents in tho manufactuie ofilAsma derivatives. The.
inorbation period for TSEb is lo4g. the mean iiroribation pcripd of BSE in cattle is
,4.5 ydars. In humans, vCJD acquired through dietary exposurc is thougfit toincubatc
approximately.lS years oi.longer, and individuals become rymptomatic only in the ldst few
months oftte disease, making early detection vtiry difficult Coirfirmatioa of vCID rpquires
PosElortom oromination'ofbrain tissue to copfirm diagnoSis; but prion protein has been detected
'iitonsilandappe.ndixtissueofasymptomatisindividualsaslong.as.twoyears.priortothconsetof .
sympbms. Thera aro currently.no validated tests available to detect the dispaso in ib early.stigos
ofinfection or to detectthe presence ofTSB.agents in blood.

. .

transpnsillot TSES throrgh trarsf$lon 9f bloorl prodr:ct, in eninal Dod:b 
. . 

. 
, ..

.Tra4smission of different TSE agents tbrough the transftrsion of blool or blood produces has been i
demonshatcd in atiimal models on multiplc oocasions. At least four studier reported iransmission
via blood tansfirsion in the same anima] species: shecp experimentallyinfecbd tviih BSB 

'

(Ilouston er al 2000), sheep naturally infected with sorapic(Ilunter er a/ 2002),rhd,rnsters with
scraqie (Rohy912004I and sdce.with a hqmar TSE @rown er aI 1999). Bmwh, Roiwor, laylor .
(taylor et a12000) and otbers have attemlted to estimato the abounts of inhacercdal (i,c.)
infectivity present in blood; which generally fell betwccn 2 and 20 i.c. ID:/ml. A rurnt strdy of .
scrapio.infected hamsters.ooncluded that approximately 58% ofthe in&c,tivity prcsontia whole
blood was associated with plasma (Gregoti et a12004). The model uses this more conservativi
estimate in tl9 published literatule and assumes that 58% ofinfectivity is associated with plasma.

Transmission ofvCJD in the United.Kingdom via blood, blood prodncts anil plasma-deriveil'producb

Secondary transmission ofvCJD has likely dccurred on seviral occasions for tansftsion o(blood
and blood proilucS; and plasmirderived products. As prcviously mentibne4 the Ul( Health
hoJection Agenry (2009) reporied a probable case ofpre-clinical VCJD infection in a man oyer 70
years ofa6ie with hemophilia in Febru4gy2009. Post'atortem exardination ofttie brain found no
ueuropatholbgical changes 3uggestive ofvCID, ho:rweq examination ofthe spleen revealed
abnbimal accumulhtion ofprion protein (PrPrs; typiod.of vCJD. This was th;fiFt r€port-of
discoveqi of abnormal vCJD prion protein in a patient with hemophilia. To date, no.hemophilia or
bleeding disorder patlenb have been diagnosed with or died &om clinicel vClD.

As of Juni2olo four cascs.of tansftsi*-r*r.itt.a VCJD hbvc been identified in thetiK. Ttie .
first case was.announced inDecer.rber2003; theVK govomment announoed tfiatvCJD.had likely
be€n transmitted to a 69 year-oJd. patient via blood rmnqfusion. The patient had :received non=
leukorcduced red blood cells.in 1996 frbma donor who died Sree.years.la'br of vCJD. A second.
case was announced in July 2004 and ooouned in a patient who died of a qupturyd aortio aoeprysm
without.clinicdl evidence ofvCJD, butpostmoremieiting detectcd'PrPNin splcen(isuoantl... .
cerrtical:lynphnoda kr,February2006 a.third.case ofprobable bansirsion taosinitfed,vCJD.w.as.,.
reported in the UI( in a 3l year<ld malo; the pationt had receiyed'etandrsion oiglrtyears eadier. ...
frori adonorwho.died.of vQJE 20 monlhs after donation, ki laouary2007; the forirth.probablc ..;
transfusion-transmitted vGJD. case had. been reported; tlie patieEt rlias didgnosgd abori nine.yea6,
after receiving abloqd traniftsion from.the samo blooddonor who was alsq sssociated withone of .
the preriiously iilentified oaseil None of the donon were'known to !;Ve,had vCID;at the iime of, .
d o n a t i o i r " .  

. . . , '  .  .  
t .  

. .
Itispossibletliatdiearyexpoiurenayhavebeenresponsibleforsome'oioUof.*o**-tti *,rrt
reportedaforred blood oell orplasmaderived pmducttnansfirsions; howcver, giventhe . .
circumstances, the piobabilities that either a single, o& particulaily,.five such cvents arenot .,
associated with transfusion are small, The combined probability that the first two tansfusion cases,
identifiod intwo glderly patients in a imall cohort'of tiuisfirsion recipicnejn atr age group .
undcnepresented Emoqg VCJD sases-*oth acguired'infection Aom iood is rernote.-As Llewelyn
ar aJ (2O04) pointed out in their publication discussing the first presumed blood oell tansftsion-
Eanshissioncasc'1te ageoflhepi*ientwaswellbeyondthatofmost"vclD,cases,.and.thoohanoe..
'ofobserving a case ofvCJD in apcipient in thi absence oftransfusion tranimitted infection is
about I in 15,000to I in30,000." . ,

'  . .  .  ,  .
Potential vClD lisk for Favelers with a liiStory of extended travel or resiilenca ln the UI!
Fraucg.anil other.countries in Europe.and reduction of.riskvig dolor:d'eferral

Public health control meaSureq sugh as suveilldnc, culling of sick animals, or banning of
speciEedrisk.rnater.ials, and others bave been iritinded in maly Europem countrics,.particutarly
inthose with ildigenous cases.of confirmed BSE, iir order to prcvent potetrtially BsB-infdcted
tissues frorn entering the human food supply. Since.l994 rhe lIK has instituted some ofthc mosl
sbingent ofthese contol measures, including a program that excludes all animals older than 30

20
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tat in such a gaqg exposure to I .ID5pyould suggsst a 50% probability ofinfgction, exposure to oJ foentiaf biO, . 4*:g rq,9tu.!.piil\4q P.dit".s i1:lri lirlt=S t"
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to.delelop.clinic4lly overt vCID. The rr* .rtii.,*t" i, approximatcly -4.5 cases per.
. million persons

- ' A iissue sun eillanco-based estimato for IJK vcJD infeotion prevalence: generaJed
using data fiom.a tissire surveillance study Qlilton er al 2004). The mean-estimate is t
case per d225. lVlost oftissue sanples examined were ftom pstielrts at the agc gpup
pf20:29yeais old.

Prevalence of asymltomatic vCJD in UK iu 20(D was estimatcd using the above data and.a justed
for age and susceptibility df populatian goups. .. :... .: ..

'  . 1  . . i . '
Module 2 -vGID Prgverencorn us praspaponb.rs.qnit priu.ni poots. This grotluie ;estimates the number of ug.plagm4 dongrs that may pofentially be iifeoted wittr

: . . vCJD, the-peroentagc .or.number of plasma pools containing v(:fD agelt, and tfie
.amount of vCJD- infectivity i4 individuai pools. The model assumed tliat tho major

. ,. : a..histo-ry.-9f iravel.andrppj{ency in.fhg U[! Franqe. or otheicounties in Btrppp
. i' . sinco 1980whomayhavcha{.dietgryexposrirptotlegSBageiri'duringthdirstqy.,

. . .r... ..., . .This mo{ule uses blood.dpnor sWgy dph to.debr.mine.US plasma don-'ors . .. .
. potentiallyatriskforvCJD,includingthosewitho[istoryoh'

.. .Dietaryexposur€toBSE-contaminatedbeefduringiongtern&avelor
residenceiniheuK(lg80:1.996),Frdnsprgridoihercountries.inEurope(siqqe...
1980), or during MiUtary service when poshd on or residing near.nilitary
facilitics in Europe; and .' . . . .:. Transfiribn with blood.collec&d in Europe, or Buroblgod"

vcJD-$revalenoe in us pla$ma dgnors was cstimated based orl vcJD prwalenc"lo'th":u& 
'

riumbbr of US plasma donors who have hisiory ofiravel or reside,nce iri gSE counties and retative
exposup ris-! 9f those at-risk u-S plasnra donorscompared to uK iosidents. us.plasma donors who.
werepoton t ia l l ya t r i sk fo rvCJDwerooharac ter ized ty i .  . , .  . ,  .

t Age
o PRlPgenotypcs
. Coudty, year and duration oftravel or resideNrce

: :岬ヽ路1踏朧獅鵬脇艦器脚 露雌:臨Plaslna
pO。1・                           ‐                :

祠     螂 柵宇蠍写蹄

111:

. . .Efifectivenessofdo,nordloferralpolicies
. . Thetimeperiodduringthecourseofdiseasowhenbroodof ariinfectedperson. .

containvCJDinfectiousagent . ....
r.Tlpeofplasmapool(sourceorrecovered),nuinberofdonorspeiplasmapoolrahd

Ago speoific ratedndte4uenoy ofplasma dongtion, 
.

fire arnount of inftctivity ir an infected ptasda fool was ialculalod based on the dstimaied amount
of infectivit5r in a uri,it ofplasma domted by an infeded porson, ths size of plasma pool, and the
likely number ofinfeoted donations per plasma pool.

Module 3 - PTIFYIII lllanufactnring and Processing, 'lhis portion of tho moitel calculated the
quaDtity ofvcJD agent in pdFvltr products ftade foit rn ini."t"d ptusnupool ba"ea oi, 

-

dssociated with the input variables. ln geiroral.*eused'a.poiht ostiriuto if Io.irforination.was
availablo that could.be usbd to,quantify tho vriability. and uncirtirinty;,a unifoim distibutioq
coniisting of a mininum anrt m-a:rirnum value, when-there was ouly enougli information to difine
'a riahge; a.tiiangular disaibution . conaistiig of a .minimum, most ,lilcefy, and maximum value,
whenth€re was enougb informationto define.a range and.amost likely value. We u;ed other more
sophisticated paramebic distributions when thire was enough data with whioli we irorild fit a
statistical distribution. In other cases, we'used point estimatcfor s6ts ofcpnelatcd input variables.
such a$ dpnation rapdly indivftlual ago group'and percentagerravel by destination. ipplying .
st4istisal distibutioni b 6ese variables woldd greatly corlplicate the model and likely.irquire
several extra dals to compufe the results and we believe point estimates give a reasonable
representrtion oftho.inpu. t variables. Ilowever, we acknowledge that using point estimates may
underestirirate thc uncertainty asiociad wi0r tto input variables.

Other acto●were aおo inchctt h the calc●hion o「(D prevalence ofUSメ郎m dOnOrs and
Plasma pools:                       . .

vWD foi'e&ke$]qsofage)"ddyorbg(lf,yn 6fage) persons, includirigthose ineithbr
olinicalteatuentgrroup: .:' :.:

' . Prophyhxis .r.
: Episodic.. .
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limitation'ofl.the ourent knowledge of dre disease.

LAl.埓 AsymptomltiCVCJD Infections Es■ mated using EうideilologicaIMbddling

Resul● cCIarb and chani2005)and Adinsu forAII Three Cenotypes

IV.A.l. a._Estinration o{ the Numbet' of Asymptoitratic vCID Infections in the
IJK in 2002

Itrc first approach used to.estimate UK vCJD prevalence in the FDA model relied largely on
.epidp.miological modeling.resulb (Clarke {ind Ghani 2005) ttrat estimated amean 70 future VCJD
cascs (90% CI: 10-190 cases) in the,Uli for tho years 2004 - 20SO Since the FDA model
estimates the baseline yCJD infection risk for pdFVItr product used in the ye ar 20V2, we
assumed the potential risk for US dono:s shpuld bo calculated based on a UK vCJD prevalence
that included all current vCJD cases and porcntially incubating VCJD infections in the year 2002.
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ln the 2006xersioitr ofthe model we added 32 total cases diagnosed in ycars 2002-2003 and the
estimated 70 vcJD eisss for years.2004-2008 (clarke and Ghani 2005) to estimate the nrnbcr
of cases in the uK for the years 2002 - 2080. wc assuined that all otinical case.s prcdicted to .' occur after 2002 were incubating nr 2002, .thu+ representing the number of vciD infections
among.thc total UK population in 2002. This prediotion diinot iccouni for potential
ayTploqatic yCJD infebtions from PRNP-129 MV aod W genotypes, because allreportcd
clinioal vCJD cases had becn in persons with the pRNp-tZ9 lvllvf lenot5pe.

I

A3 nientioned earlier, recont findings suggest that it is now more reasonabie to assune firat the
entire genpral UK.pofglation is at risk for vCJD infection, and.this assunption has been. . .
incorporated throughout the FDA 2009 updated draft risk assossment piesented at the June 2009
TSEAC mccting. our!010 risk assossment atio assumes all genotypes to bc .equally suscpptible
tovGJDinfectioqandvCJDinfectionsamong.PRM-129,MVendWgeno.t)Oesnright.
ev.entually progress to develop clinica[y overt vcJD. Thereforq predictad vcD clinical casds
for.the.whole population of three genotypes ftom2O@ to 2080 was derived by nultiplying
predicted number of cases frr MM genotype with a factor of 2.5 (times ttlat size of-total
population compared to *re size of MM sub-population). Thcrcfore, thc EDA medel cstitraGd 8n
a1orage of255 cases (3?+70) x 2,5=255) ofasymplomatic vCJD infb4ions for thc ydat.2@z .
wth a 5* percentile'of 105 cases ((J2+10) x 2.5=105) and 95b p6rcentilebfS55 cases ((32t190):
x 2.5:555). The'rosults ofthe input infonnation aod.oaliutatipns for the number.ofvCJ.D cases
in'the lrK iri 2002 aro summarized in Table 4.1 , Assuming thc population of the uK iq I 9i7 is .
approximately..5S million,.the prevaleacb of vCJD (United Kingdom Offioe forNational
statistics, 1997) would be a mcan ofapproximateb 4.5 vcJD inf€ctions pcrrnillion.pqpqlation

| ||||||||||||lilllilllllllllllllllllllllllllllll:||||||||||||lilllllllllllllllllllillllllllilil::
°
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'itere are som" iimitati.o.ns psbciatcd with cstirnates of fuhne.vCJD cases and vCID itrcidence in
the lf.eeneratedbyepidemiobeical modelingbased otrthe currentr€portq{vcJD casee. Many oi
rhe published models offttue VCJD cases or vCJD incidend iD tr6 UK, inoludidg Chrkc and
Ghani @005) and Cooper and pird (2003), usc simpliffing assumptions in generating their
predictions. Althouqp.thase sinpliffing assumptions are a necessary,part of yCJD cass.estimation.
efforts, they contiibute coasiderAble uncortainty tro the final. case ostimatos, peierally, the lypes of
assumptions used to estimate vCJD cases fall into four gendral areas. Firlg thE models musi 

-

estimato the number ofclinioal and pre+linical BSB-infected cittte slaughtered in the lrK to

r All geootJryes are equally susceptible to yCJD infection, and vCJD infections amiong
PRNP-129 MV.and.W.genorypeg qrght.evpntually progreps.to:develop oliniqally overt .. , .. vCJD.

' 'eU vefp i"""i thit oiiur after.200l, arc incubatingi fu.ye{r2002 ' t ', :

.  ' .  : :  ,
( IV.AI. b. Age Dishibution of Aqnciptomatic vGID f<ir Atl Three Gonofypes

Theaumber of-asyinptomalic vCID cases in the ul( derived from epideniological m6aeling
results above is' t&o averagc dumber ofcascs foi entire poprrtatian. In.order to oxtapolate fte
prevalonco to oiter age groups, this sectio4 ofthe nodel calcutat€d fte a* disaibution ofUK

; subpopulation who aro infoted with vCJD and aqmrptomatic: The ago dishibution ofindividuals. .
. whb arclinfected yith vCJD and asyrnptomatic was derived from tle'data on ths number of
'per5onsdiagnosedwittvCJDfiomditrerentag6groqps,'rindtho.assumptionsonincubationperiod'
of thc disease. Tho dffibution of'age at timc of initial' infection is oatculated by left striftiag Ue
distribltion ofage at diagnosis by 15 years, which is thc estimated average incubatiqn period for .
tho MM genotype. ! .he moddl assumed ftet this distilbuton of, age at timo of iidtial infection is
applitld to dllthrte genotyires: The disribution ot agp nt time of diagnesis for P.RjVP-129 MV eind
YV geno$ryes was geirirated by right shifting the distribution of age at timc.of diagno.sis for MM ,
by an exta incubation,period neoded for MV and W compdrbd to lvlN,l gen6typc. The model usod
agdmma distibirtion with mean of 15 yean, 5$ and 95s perccntile of5 and'33 years to represenf
the'-tn6ubation period for pe*ons with the MM genotype. The estim'ation of incubation pedods for
people yith MV and YV geriotypes renrains compfigated and more rmcertain than for persons with
MM genotypq bcqause so for tlrere has been no clinical cases or ileaths fiom vQID reporbd Aom

Table 4■ mA Mode11鰤 hato■ OfllKvGD Cas“ for Y議rs12002-20jQ

Dingnosed vGID cas“

illthe UK‐MM

genOWpe cealth
Protecti叩ぃ 、
2006)           _

響蹴壇ふ盤
genO,pe
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genomes

Yearrsb 2002 2003 2004‐ 2080 2002‐ 2080
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non-MM genot)?es. So it is'not possible to preciseJy estimaG the duration ofthe incubation per'iod
ofvCJDinnon-MMporsons.Give'nthisconsiderableuncertainty,womsdesimplif,hg
assumplions that the incubadon period for non-trllt4 is 20-year longer than mU reproscntca Uy a
Gamma distribution wiflr mean of 35 years, 5u percentile of 25 years, and a 95u percentile of 55 ,.
yoars. The higih value of55 years (95e percentilg) was esiimated based on the maximum
incubation period for kuru (Collinge 200Q. the values of incubation pedod for MV and W
genotypes are iandomly dravn fiom this distibutionr 

. l

:For any given igp category, the probabjlity that an individual ib infected and asymptomatic can be
calculated by.multiplying thc cumulgtiv.e brobability,that they are infected (fiom the distiibution of
age at timd.of initial infection) by the cumul4tivq probatiility that t[ey have not been diagroied 

'

(fiom the distibuiioir ofagp attime ofdiagnosis).: These probibilities are then norrnalized to sum .

"to one to the age {isqibutiob of indiviilials who areinfeotid and asymptomatic. . 
: .

AsqumotioF niqd in tb;rmodel:

. 'the 
disnibution of age at initial infection b ihe same for all genotypoi

Genotypes, lvllvl, MV and W ropresent4V/o) 50% and loTo,.respectively, ofthe total
, donorpopulation

fV.A.l.c. Provalenceof As.ymptomatic.vCitD !n. the UK by Age and. iiendty'pe

Combing.the.data derived from'tho previpus two seqtionsli{ris section of the modelestiriratsd the'
prevalen& of'asymptomatio vGID in each LIK age zubpopqlations with speciiic genotype.. .

Ⅳ .ふ2 UK,CD Prevalenct den℃ d■ 6m a■ ξsuc,コ
lewaTe'tudy CiltOn「ar″考Q04p:    =:    ::l  i            … ‐¬

平
A2a・ 平 恭y,Ⅲ ⅢaticyCJDl申 五Ⅲ l1912"O years A彎 0■ ЧI:   |
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the audrors (Hilton et al2005) indicated that approximatcfy 60% of the samples rested (from 
'

7,600 patients) came &orn patieuts 20-29 yean ofage, lbe 3 positive samples were also from this
age group, After adjustncnt comttin! for sampling bias we calculated a vCJD prevalence of.
approximatoly 400 cases per.milliirn for which we assumed a 95% Ci of 100-1200 cases per
million for the 20:29 year old age €rolrp (see appendix for.detailed calculationi),

Tabte 4.2. Suminary of Surveillance Testhg of Tonsil ind' Appendir Tissires in the Ui<.

Motlule 2' W.B'-IV.D. Potenfial VCJD FiSti frir US Piasrird Ddnors and plasmh
Pools

I
This.mofule estim4tes the annual numbers of US plasrna donon who were at vCJD risk" phuira
doi,rors who might be infected and contain vCJD irfectious agents at the time of donation, and .
plaslna pools used to manuftcture pdFMII that might potentially contain a donation from.an
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infected plasma donor, This rhodule also estimates the potcntial quantity of VCJD agent that might :
be present in a positive.

The largest Source ofpotential vcJD risk in us plasrna donors is presunably assooiaritl with'
donors who taveled to or resided fcjr extended periods of.time in the IlK, France and other
countries of Europe sftico 1980. Thesc'donors mlght be e:ryoseab the BsE agent in contamin ted
beef products and infected with.vqJD during havel and residcnce abroad. O,ther populations in the
US 4t potential risk for vCJD include US nilitary deploy.ed for extended pbriods,ofiirie in the UIi
or oth€r countricsofEurope:and indivialuals in theUS whorecbived blood crillected inEurooo
Ctsurobloodi). The provalence ofBSB in the US oairlepoputatlon is very lonr and ttrereforo thiro
is a very low probability that domestic dietary e:rposure fo ttre BSB ageninoutd give rhe to human
vCJD cases: Because of this very Iory prevalence risk via US domestic diehry exposurc vas
assumed tro be negli!fuld in the modet.- . .. :

.. fV.'n. nstimition of vCJD Plgvalence in US Plasma Dongis apd plasma-ppols

MB.f. Anirual Number of Plasma Donors
-a. 

This secti.on of the model.calculates the aDnual nur:nber of donors who might have.conhibuted
plasmaused to.manufacture plasma-derived FVIII.Tbc calculationw* based o.nthe market data

. foi FVItrproducts, estimated yield of FVIII per unii plasm4 doiration rats and amount of plasina
... p9r donation, Thedonors w.ercC,oodpqdbyog" grl typo.ofdonation (sburceorrecoveredptqs.O,

A96 is an important factor in estimating ilotential vCJD risk for US plasma donors. In the US the
majority.ofdononi ar.e less tlpn 40 yearspfage, and since'vCJD piimarily affects youngei pesons
(median.age of 28 yn for clinicat vCJDJ The donor population is at particuJar iiskfor vCJIj.
Infected donors, who are as5mrptomatic at the timb bf dorihtiob inay unkndwindly ta$snit ilie the
q{*{9ojg ryllenr Qablg 4.3). Tho FDA modet.is otlanized by age groups of l8 and 19 yr

and recoriered plasma donors by age group in fable 4jl). because oftheir younger age
dunogmphic, Sourco Plasma donors are likely to be more. susceptible to vCJD infection. Because
ofthe.uniqupcharacteristils a4 pjtential diferenees intisk for Source and recoverod plasma.
donations.aud plasmd pools, the FDA risk assessmentGodeled Source and redovered plasma
dorlols and plasma pools separatoly, and considered the &ctors that may rcsult in ilifferent risk for
pdFVItr product made from eacb ofthe twp qpes ofplasma, Besides, Sourco plasma douors are
tholrghfi to travel less, so presumably their veJD risk .may bc somewhat .lower tbair that of blood.
doriois; Ilowerrer, becaus€ tavol dsta foi sourco plasmd don6is is not avriilablei.FDA risk .
assessment.used travol data ofblood.(rroovercd plasma) donors for source plasma doaorg which
riay lead ro sligbt ovcrostimate ofthe riik for.iource' plasma.donon.

Table 43. Reported vClti cascs in tnelttK and perceirlge oiUS S9rrr"" naspa a;a Bbqh 
'

(recovered plosma) Donors by Age Groop
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vCJD cases. Because ofthis very low prevalenci, risk via US domestic diotary exposure.was .
assumed to be negligible in the model. Thenurrbers of US.plasma donors who mighthavo been
infected and contain VCJD infectivity in blood ar6 calolated separatcly in tho.worlsheeb" . :
"fV.B.2.a. Travel-UK",'1V.B2.b. Travel-FR", "IV.B2c. Travel-EU.,.1V.8.2.d. Mi!ruy:', .
,"IV.B.2.e. Euroblood" fgr different€xDosure sourc€s; thon summarized trnd qmq;d to.yield an
armual total of US plasma donors who.might have infected aud contain vCJD infectivig in blood
in worksheet,"Model-fV-Exposure Assessmenf. .i . .

'  
:  .  

i . . .

The Percentages: of blood donors with a his0ory oftravel or resideqcy. in the dll! Flance and otter,
Europeancountries,whoare.militarymemberswhoresidedinbasesintlKandelgewherein,,, ...,.
Europe during 1980-1994 atrd who are recipients ofr-Euroblood".werc.obhined fron 198G1.996 . ,
Blood Qonor Travel Bqrvey,conductgd by. Arnerican Red CrOss.(tSEAC 2000). The percentage of .
at-riik donois was ealcularcd by. destination (o.ga ihc.IJJ! Francc- or other Buropean counFiesj and:
duration of,travel, ftrtber adjusted'for year of tavel.Iri thp 2009 version of FDAib modst,lhe ;. .,.:
perc€ntage ofat-riskdonorsis firther,adjusted fordifferenrf8i!fl?.-129 genotypes. Travel data ,t
used in this risk assessmcnt may not'accuiately rcprcsent tho hav.el patlem .qf sgprqe plasma .. donors, who are likely.younger aud tavel less.fequentty. than tho blood donors. Holvever, no .,. . . ,
traveldataforsourceplasina"donor3isarrai lable, .  i i , .r  .- . . . . : . .  :  . . t .  : . , .

. .  
:  : .  .  . 1 . : . ,  : .  .  j

.Ihe hrodel esttnate$ the annual nunberof plasma donors.rvhp.might heve...been prqoggd to vglQ.. .,
and in&cted during travel or residence in BSB coriqties. For US donors.with a history of tsavel;b . : -

. the UK the vCJD prwalenoe was.derived fioB fre vCJD,IIK prevalence and adjusqd (or duration
oftiirethatdonorsspontintheul!and'thpyoars.oftarrels..lbe-rnagnitirdeofvGlDrist<,is ..r.:.
assumed to bo proportional to thc accumulated time spent in thiuK and conelatedwith the
/nagpitudeofB$Eepidemics.attheyear.pfltiavel..Qalorl*io.4.of.tbepotenti4vCJDriskfor.
dongrs who haveled to France.was estimated relativp.to,therislc for havel to the^UK (qf.the
rclativerisk)baseilbnthe.aurountofbeefthatFranceimportedfronlllClhenunbo,gf. ..... ..:
domestically,acquired vCJD casos in France, and pther fuchrs. The relative risksfvCJD in Franire .
was assumed .to .be 0.05 times that fgr the UK. Applying similar cribria frr other countries in , . .
.Europe.thoirrelativeriskwasassumedto.beo,olstimesthatof6eUi(Risk.wasc+lculetedirithe.
modelbymultiptyingthe.UKvCJD;prevalencebyeith*0.05for,v€JDprevalence.ofFirnceor,
0.015 for vCJD prevalence ofother European counbies, Ilrc risk fqr US plssma donors is ftr{rer
adjusted to account for ftctors such as the duration oftime that donor spcnt in thc BSE counnics,
andtheyearofnavel. . .. 

.. 
..: . ..r: j..

.The$ the model derives an estimate of the number of infestrd donors who nay actuallj havg'vCJD 
infpctious agedt in bloodat the time ofdondtion Thi model assumes ttrat infeotious vCJD

agent most likely;present in blogd duringtbe later 75%.ofthe inbubatiog ppnod (minimune507q
maximum-900/o)andwasrepresentedbyatiangulardistibutionwithvaluesof(5@/o,75Yo,X)Yo)..
This assumption was based on the rcsults.fiom rec€ot Sadings from stqdies in adimal mcidels
@rown 2007).

The'srodel.firther incorporates the riik reduction efrect ofIDA dorior defenal policies,
implemented beginning in 1999 and last revised in 2002. Currenl donor deferral policy defers
donors who:

. Trave,led to or residcd in the United Kingdom Aom 1980 - l9i6 forZ3 morrths

. Traveled to or resided in Francc - since 1980 for> 5 vears
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For thc purposes ofthis risk assessment wo assumed that military penonnel. or dependents who
have been deploye{ to us military basx in the uK France an{ otrer European counhics during
the period tom 1980 though 1996 migbthave beei'r e:gosed to the BSE agent and iafected
thiough consurrptibn ofBSE contaminaed beefprocuied for use on us military bases aom the

I I.'K,

ExposureviaUKbepftikelyvariedbutthemodelassumesthatupto35%ofbeefiojrsume6on'
prlitary. b3s9s in Europe came torh ttrc UK. Thi model assrunes ihat approxiirirte;g'Zm otVS j
blood and plasma donors may lia-ve bebn military, military fiimily or their depcndcnb posted to US
military babcs in the UK or clSewhere in Eumpe from 1980 through 1996 (fSEAC, 2002). It was
.firrther assdmed'that ihe averagb'deployment feriod was 2 years.. . : .

The FDA risk assissment modcl incorporares infornodtioj nom current luirlarrce for gebgraphic
donor defeiials for VCJD (FDA 20(D) iir estinating piitential vCJD risk'for donor's ryith a history .
ofhdvel to bountiei where BSE ha! occrinid. The FDA guidanci (2002) indicates trit for dbirbri '

. with a history of servicb on US military. basei in Europd .\rye recdmmdud that you shquld : .
indefinitely defer clrrent and former US military personnol, oivilian militery i2ilbonirel, aird *reir
dependbiits who were stitioged at Eurclpcan bbses for 6 montbs or mbro iluring the time peribds '
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\
residual risk - or 11rc remaining donor vCJD risk after interventions (in this casq donordeferral
policies) are applied. The section below addresses the calculation ofresidual risk for non-dgferred
at risk donors:thit traveled for periodp.oftime that wore shorter than reqonrmended guidolines. The
total number of gILUS plasma donors potimtially infected witlr vcJD with;agont praiont in blood
and plasma lhat may not bd defened by.questibiuaird screening was:debrrrined by iummingthe .
estimates gener"ited fplboth source and recovered olasma donoNtbatmay notbedefqrred by ,
crirrent screening procedues,'

The FDA"F14II iisk assessment dodel uscs the coolcptofrelative risk to seni-quantitatively estimate
the vCJD irisk foi US plaiina donon with a history ofiravel to tiie UK France aia ourer 

"ounties 
of

. Europe since 1980. Relaitve risk is.the vCJD risk in a population rctativq tb the UKvCJD relative risk
: ofl (or 10070), whieh'is equal to tla prevalcncs ofvcJD intho IJK. Blements used in the model to
calculate VCJD risk.for travelers includc tavel desdnuio:r (U& France or othci counties ofEurope),
duration ofcateljipedific year oftravel, and lge of$oriir.'Tlie estimated vCID risk for all potential .
mutes was sunmed'to generate the.totat rneui prpdicted bwnber of potentiat vCJD-infeoted plasma

. donors in the US. Bccause ofcunent policies, a blood or?lalrda donorpdtentially infected rivith vCID
has a high probabitity (85%'- 99% cluince) ofbeingdeferred fiom doiation

The predicted mean nurilb'er per year of potbn€al .vCJD,tdectid'dcln6rs and tlre number of potenrial
vCJD donors who are likely irot defencd fi'om doriadon and rtondte'b phima pools used to' 
manuacture pdFvm are shown.in Table 4,4 (below). The estimated'mean numbcr of us donon rivho
polentially donated plasma containing infectioug agem is apprgdmitely o.oz donon per year bgsed on'calculations 

tsing cvCID case.birsed epiderniologicdt model estimatod prev4lencepf-4,5 in
1,000,000(Cla*bandGhani2005),oraineanofappro:rimatelyl.23donon'penVpir,usinb'..
calculhtioni basdl on a tissue sadrple surveillanco study yiclding a prevaleirci astimatc Of i in 4ZZS .(Hilbnetdl2004)(table4.4). . :'

Teble 4.4l\llodel Resnlts: Annual.Nurnber.of US Plesma Donors hedicted by Model to be
Potenttalty.Infeitetl with.vC.ID ald,Donate to Ptasmo iools used.to ll4enufacture pdFVIIL
Results fiom model pmvrirled for two differeni.lJK vCJD prevalence estimgtes. In the table the meaa'value is shown abovg with ttp 59 atrd g5t.pcrcentiles in.parentheses bslow. 'ihe total number of vCJD
donors for eachprevalerice.estimaie has beenrounded to niarest decimal place
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Table 4.5 Annual.Pdrcentage of us Plasma Pools Potentially cortahlng a vcID Donation.
Results frbm model include only those us plasma pools rised annually to.glanu&ctur€ pdFvll.

. Results provided for two different UK vCJD prevalence estimates.
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Aitiitpdioa ni# tu ih; mod;t fti: riioabi absumeir itrat SsZ" of indctiitty is assiciaiea witn
plasma . :

Studieswith mouse-gdapted scdlie alerit suggost that t[e i:v:.route of adi,niirisnation is . . . '

approximately 10 titros l{ss 6tEcient ih ilrusing infecion than the iltacerebral route (Kimbcrlin et
al l99Q.Btown et at (1999) used a motrse-adapted human TSE agent to bhow that i.v. inj6ction of
plasrna-was about seven'tiines less eftcient and i.v. injection ofbu& coat apilroximately d tirhes.
less cfficient thair were i.c. inoculations ofthe same miterials in toansiititting infection Based on
discussion and 4dvico from the FDA Tranpmissible Spodgiform Encephalopathies Advisory.
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Thd quanrity of vCJD agent preqent in a donatioiiftim a US donorinfecied wirh vCJD.wiX be. 
' ' 

. 
'

dilqted out.in a plasma pool among ptasma from thousands ofothcr donations. This section
calculates the quantity ofagent present in a plasrira iool containing a donrition that containd vCJD
age.nt .

Assglrotiol Isgd ln the 4odel: We assumed only one infeoged donor per plhsma pool, because
based on the calculation in section W: C. the pr€v4encg of iCJD in the US is vcrylow-and the .
ctuince a pool iwolvos muhiple ilonations ftom vCID infected donors is sqall. 

. 
. 

. : ,

Assumption used in the m. odek We assumd an average num&r of.donationi that individual. . ,
donor would contribute to a Source plasma pool is -(b)( )- rmits. The model used a Pirt
dishibution with a minimum of-@)4), most likely of -@)(4), and maximun of -@)(4)- p represent
the unchtainty for this estimate. lndividual infeoted recovered ptasrna donors most likely grJe only
oni donatioir to a pool. "

MODULE 3 (IV.EF CLEARANCE oF vCID nrruCrrWry DURING
lqANUFAcluRE oF pdFVIII

'IV-E CleirandeofvCfO'UteitivitydutuglV[anufactureofpaFVm . .

The plasma_separated ftom whole bl6od is. a protein ricb, stayv-colored liquid ttat contains FViI!
a number of othbr clotting factors, immuneglobulins, serum albumin and a.number of other
Prcteins. Common viral inactiiation procedurcs such as heating, solvent-dotefgent treatnent, and
UV irradiationhave little effect on the quantity of :fSB infectivity prese4t in plasma aud plasma
derivatives, hqwwe.r, fiactioiration and purification of individual protein componcnt suph as.FYm
may partially remove TSB infectivity in tho protein component The ftactionation and trurificatiori
step.r include alcohol precipibtior4 size exclusiog afrnitychlomatograpty, ctc" whicb 

1ay

ff.P. 1. Estimated Quautity of vCJD Agent per IU.FVIII Prdtluct made from a
Specilic vCID;PIasnia Pool. . ,

This sectioooftiie ri* furar*;J*';oU!r!;;r, inr*t a prasmaloor o eainiaig $".pi*e.ritial' 
' :

reduction iri iafectivity for each pool'during mapufrcturiig pibcessing, and to e#matodtifr""tiU,
of any-r.emaining gtpg{r1f-ti.v. n* s) in thb pdFVItr product made from eaoh pool. The quantity
of vCJD agent in F,\im pto8udtiiriteAoitrditrerer$ irifecteil ii,lasma pool riayvary'itbpendirig on
the initial quantity ofvCID agent in the plasma pool,'the infectivity clearancettirough
manidactrii'ir4i, arid thc yibld of FVItr prbduct per liter of plasrnd. Considefing the uncertainty iir
the degree.ofoliaran'cathat canbe ichieved duringvarious pdFVItr manufactirtiirg processes, this
risk assessmeiit moddlC two levels of poJential clearancs in infectivity, 4-6 lo916 and ?-9 logro: 

'

Assumotion used in the mddel: yield irf FVIII (including high purity and intermediated purity
FVItr) mostlikeb is !50 IU (Intemational Unit) per liter flasma with minimum of l3O.and 

'
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outputs using the lowor. prcvalence estimate (-4.5 per million) are tom 0 to 0, meaning that the
' chancc of an infected donor donating to a plasma pool would be an infrequent event Greater thair' 95% ofthe time lhe model cstimates &e risk to be zero beoause vCJD agent wari not present in

pdFVltr.ilroduct used duringtreihenl dgaiq-tho model predicts tha! in average, 0.03% of the
time the exposurc to vCJD may bc greatgr rhan.2e1'e. 116su1ts indicate that using FMII made from .
recoYeied plasma ig likely havo gr€atsr risk than using FVIII made &orir source plasna because a
pool of rwovered plesma sontains plasma fro.n more doirors.

Per vial vCJD rkk Rcsuls based on fi) ffigher -ICJD Infection Prevalence'estrnate of I in 4,225
- (Ilihort et ql 2004). Tho per vihl.risk provides.an estimate cif the potential vCtD infection risk for

a.l;000.IU irialof.pdFVltr froductnanqftct$€d from plama collecied,Aom US dgnors, Thq..
modelgeper4to{'.estinates of p€r.vial risk using the lughor prevalenoe estimate, (Hilto& et al2004) ..
and r,esults gre shown in Table 4.?. using the higher prwalenc€ estimats the average percent of
plasma pools coqtaining the vCJD agent is estimated to be 2.3%. Assumhg a clearanCc of 4-6
Iogiothemodgle,$i$ates $qf ,the average,qgantity of i.v. ID.. so pervia[is9.f ,r lQ{ for.vialq .
pro.ducid friii ir'e;OntadfiriEit irri6l. This resUtirddbe intb4itbted to iiean Oidt only I iii t7,000
vials madp from.a contaminated pogl rvould.contain ag infectious doso of vCJD: Combiuing these.

' estimates yieids ap averagg rist pixviat o.fi fui-.9.4 nilliod,'Alterdtively, this couia te iiiie-n tc; .
mean that a patient would need.to infirse 9.4 million vialsof prbduct before accirilulating one full

' ' infectious doss of vCID. Similar tothe res.ults b.asedpn the Lower vQJD Case frey.4lencp os .timate
trese. results indicate that using pylii l*6 fr9q recOv?.red ptesrir+ is like,ly have d-iQt€r risk than' using FVtrI made from source plasma becarise a jrdoi'of recoveied plasni ioitaiiri plasma fiom

.. morc dono.rs.If,vCJD agent were present in us plasma poois, thc risk assessment model assumed tb,attlie : :
quantity of,agent was likely reduced bjr manlfaeturing procrisseb used to produco purified pdFVItr.
Based on culrently(availbble.expirimental studies, it G estinrared that pdFVIII products pdtentially
have 4 logle (or 10,000 folQ or greater man!&cturing prpcess reduction;ofthe vCiD agint. Talile
4.7 sho'ws potential rii'ks associated witb producs *taining.a 4d logls levcl if reduction duting
manuftcture. Results are shown onll for 1,000 IU vials but the model assumeil thit the final
luJ{ed edFvm pro{uct wgs packaged with equal likelihood into vial sizirs of250, 50e 1,000 and
1,500 intemational udits (ItD.

Per vial vCJD risk Resultt based on lower epidimiotogtcat model dstimated prevatnie of -4,5 k
1,000,000 (cla*e airdGhafii,2005). The pervial riskprovidos an estimate ofthe potential.vclD :
infection iisk for a 1,00Q IU vial of pdFVItr pmduct manu&ctured fom plasma cotlectid from us
donors. The model generated estimarcs of per vial risk using.the lowcr prwalence estimale @ared
on clarkz and Ghmti 2005) aadtailts aro shown in Tabte 4.7. Bas€d on.the lower prevalence
estimate the afeiage pcrcont of plasma pools obnuining tlre vcJD agont is esrimircd b be 0.o3%. '

4ryyqq:9*fl"o of 4-6 logrothe model'estimabs thatthe average quantity of i.v. IDsoper vial
is 9.5 x 10- for vials produced from a contaminsted pool. This result crin be interprcted to iteait
tbat only l in 210;000 vials mado frorn a conhnrinated pool would contain an infectious dose of 

.

vCJD. Combining these estiniatos yields an avenige risk p€r vial df I in ?00 mi[ion. Altemativeln
this could be taken to mean that a patient would nced to inftrse 700 million vials ofproduct bc6ore
accumulating oire trll infectious d;e of vCID.

Ai this lower'prevalence e'stimate, tlrere is a lowOr probatiility that plasma pools contain a dbnation
&om a donor potentiatly infectcd with vcJD, and a prtFVItr vial would be quctrt less likely to
contain vCJD agent. Readors mby notice ttrattho 5oand 9S\ercentile itrtewals for all of tld model
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-.r,f-lf-X'r1. a. Esgpation of.piifVm Utitiraiio-n by:pafignh with Severe
.- .EemophitiaA Diseaie 

-

Plasmaderived FVI[. utilizntion and the sizeoieach ofthe severe HA clinical treahnent' subpopulations were estimated using data from a Centers for Diseaso Contsol.dnd Prbvention
" '{CpC) isponsoted study in 6 stEtes from 1993;l99S..Inis,risk assessment provides outruts that

estimatc the annwt e,xposure.for.iweral patient s.ubpoputationswith ieviru ne ai"."s! rot
patign$ ,m the folowmg.clinical trcatrrent groups and pati6nt subpopulgtion: .

;Prophylaxis - No in[ibitor
.PropMa:. is-.Withinhibitor. . .  . '  . . :  . .  .  .
. Prophyladi - With inhibitor add immune tbleitiice.
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Module {. Cy. F): FVm Utilization qnd Annual.lixposure . :

EDA estiiratedtliat there are approxiinately 1,800 patient with severe..lemophilia A eIA) disease
aqd an estimatcd 250 patients with sovero vwD in the us who use pdF\f[I to mauagc their.
disease. Tr.aditionqlly, HA patients were geated riith facbr conccntates only wnenlteecing

Because patients with swcro IIA are likely to uso highei quantities of pdFVIII product we'
reasoncd thgt they wo\rld be at potentially greater iislg than thois wilfi moderate or mild
hemophili3, if the vCJD agent were inesent in US maoufactured pmduct. A sumniary of the
utilizqtion data uied for thL modcl .is .prdvided in the.tabli below- We 'fitr diffcrent parameir.ic . . .
r.nodels to'ttre actual patient produci utilization data and ohose the model which best approximated
the ov.erqll pattern ofproduct use by each specific patient.subpopulation. The boh'disfrbution
provided the best fit to the utilizstion data fcir each patient subpopirlatiog and thereforq was
chosen as the input distribution for thc variable of'T.VItr annual usaget'. Each distibrition was
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