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報告日 第■報入手日

2010.4.27

新医薬品等の区分

該当なし

総合機構処理欄

二般的名称 新鮮凍結人血漿

研究報告の公表状況

曰ymes E」3rd,Li W,Le■tY,Ma

Hi Voelz K,Rei P,Calter Dハi
Chato市edi VI Bndfel Rl,May
RC,lel,man JIPLOs Pathog
2010 Apr 22:6(4):e1000850  ‐

公表国

米国販売名(企業名) i鳳富警摯躙i創群ξIII準二:

研
究
紺
艶
が
概
要

9糞訂『贄晟鱗顧雅銘窪掛解鶉 し:象死ふ羨族を引き起こす。この真菌は飲、鮮・亜熱
帯性真菌と考えられていたが、1999年にカナダ.のバンクーバ■島の気温の上昇により流行したと考えられ、隣接するカナダ本土

使用上の注意記載状況・

その他参考事項等

薪鶴 Z享昴呂こ墨撹 勝 顧変ぶL疑:乱鶉 l響ι
羞鞄 赫 轍 蠣 聴 隆るいはマウスに対して病原性が高いことが示された:新たな気̀

する方法を確辛ぃ高病原性にな?`半`く可雫件を1喀=や||  | | 1 1 1 1 1      ‐

新鮮凍結血漿1日赤」
新鮮凍結血漿―LR「日赤」
新鮮凍結血漿―LR「日赤」成分
採血

血液を介するウイルス、
細菌、原虫等の感染
vCJD等の伝播のリスク

報告企業の意見 今後の対応

?確雪鋼 晟
があるとの報告であるも
ζ聯鶉肇晨]鉤難i芳稿羅`品駕翌翠:爾猫罰襲ゴ薪♂

再興感染症の発生状況等に関する情報の収集に努める。
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To gain iruigha ino rhc porentiel origins of rhc VOIIc
gcnor'?c, ed ro as iu position within thc overall \tcll dade,
durcring oalyrir w applicd, Ana.lpii of thc cornbined dascr
iacluding 4l scqucncc qps .gnemred frorn I 15 d. goad irclate
shows that thc \tCllc ganoty,pe is indepcndcnt, but sirnila ro
VGIIa (Frgurc 3). Thc di*et relariorohip detcmincd frorn the' 
ealysis w6 ro ST34, an holatc frorn. Colombia. rvhich ts also of
thc op,poitc r rnating rypc, Moving beyond thc direcr broch, ir
apprc tiar drc VGIIc pnorype shde *qucoce similaritio to
glolxl isolae from Sourh. Amcrici, Afnca, ud also Euroreu
isolare rvirh litdy AFia origins lnrcd on collcctcd clinical ae
historis. Additbna.lly, rhc VGItc group a.tso shue rhe /Gg/ allelc
rvitfr iolate frcm Ausd'irlb,Iunhcr olxcuring thc posiblc origiro.
md ncccsinting a rmrc thorough malpis (Frgurc .4A).

When thc clmcring ualysis m expudcd to include
additiooal N{IJT hj {Figurc 4 ), bodt wilh qd widoui.thc

.\\rIR maitm, rlr rtlaiiomhip of VGItc to' o*ro glblnl
genorype rvu furdnr ducidated, wirh clo* rctation hips oLscntd
with globql isolato frorn .Souih zlunerii:, Africa, Europe (Creccr),
hd Aussalia (Fgrrc 48, Figurc 4C, Table S4), Th& resula
incresc the comprehoiycne of rhc ualysis, ud allorv
predicdoro of tic relatio*hip of this genotypc ro global isolate,
Eraoinadon of a.llclq illusrate thar, whicn thc uahsis ir
apmdcd, the VGIIC group app€a.! to be rporc divcni from
VGIIa ad VGIIb. Dach iillclc repisented in 1;rcen wr initially
dcnored a3 an alldc rhar wu unique ro the VGJIc genotype, with a
tosl ofevcn such allcle (Figurd aA), To funher clucidate rhe
poiblc origiru of rhec allde, iJolare slectcd boed on thcir

ilobal divenity wrc squetped at rhxe loci (figure 4A). ldentica)
rnatchd for four o-f rhc socn VGllcuniquc allcle rcre identifrcd

1 mle frm Brail, Auscalia, Europe, ud Europea irolare
with iikdy Afriia origiro, whilc tlrec altcl* (SXIIa, HOCI,.nd
CRC/) rcrirain uniquc to this n9v9l gcnotype an<i onJy sein in
Oregon thus far (I'igurc 4A). .

To funhcr charotcrizc rhc gcedc rclacionships anong ihe
glolul isolate in rdadon. ro thc outbreat isolats. mairnurn
lilelihmd MU ma.lysis w applicd. lnirjzlly, <hc irolate wcrc
chartcrized < 15 Ir{IJT lbci ecluding rhc rt|,{Ilocus s<i that

. lmth c md e Lrclatq could lx included. This malysis indiero
that \tGIIc may be rnorc dimdy rclated 1o the VGlla/naior
genorype thu inirially dmid. ln addkion, anziysis of rhc 15
MLST loci shm a pqsiblc rdition of VCIIc with isolats fioru

. South Amcric+ Africa, Euiirpc, ud Ausd:alia (Iigurc 4B). lvhen
rhis amlysh va spmdcd lo also induda thc four VNIR loci.
sinilu reul* forr.hc global domiuiitom <jf dll gcnogpcs md rhe
dadon of VGtIc ro globd lolares rrrq.olxaocd (Frgure 4C): Por
thee |!ers; additional onpling md ualysis will be ncesiry ro
rnore precisely ducidate if drh oovcl virulcnr genoqpe originated
loelJy, or originatcd in u qnds*mpled region.

ln addition to dusrering malys, TCS haploqperupping
sofovac rvs applicd ro eseblish the evoluri,oury hi\rori6 of the
MLST. allclq cxarnined durinlg the analpis (Ftgurc 5, Iigure 6,
figurc S3).' Frorn the rqqqlcc rcole, all of the VGlic isolaro
r€re dcicnoiiicd to bc 1.00% idcntical; indicadng thar therc re
lildy a reccnt.emcigencc in rvhich all of.the isolate re clonally
derived. To er rhi\ h,tothisir,.rhc TCS analysis allorved for rhe
cxarination ofindiv.idual lqiro dctenninc shich alldes are iile.lt
ancesral, intennediar., or rcccndy dcrived. Of uhc sittcen kxi
uanined, cighr rwrc coroistent rvirh YGIIc posse-\sing d1c
ocqud dlldc, sit of dre alhls rrrc disaj nods at rhc tennhaj
cnd of thc cfcctivc haploqgc nenorLs, and nvo loci rrere of
inerrrediate allelc mitions.

,lllcle with oeral genogpe aic lss infonnadw ltcause
thcst allelcs may nor ha* diwnfied orrr time in rhc VGllc
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番号 9医薬品‐ 11    1

医業部外品■ 務究報告 調査報告書
化粧品   ‐  i 、    ′  l

識Ell番号 ・報告回数 報告日

黒認縞1.IT辱勢言θ
区↑厚生労働省処理欄

一般的名称 ■燥濃縮人アンチトロンピンⅢ

研究報告の

公表状況

An,alζlof Neurolog, 2010:

68(2)1 162-172

公表国
アメリカ

販売名
(企業名〉

①'iイア■トー静注用50o単位 (ベネシス)

3′イアニ1驚末軍夕男1位:体1イ
ス
|

研
一　
‐
究
一
報
．
告

伸
０
“
概

要
一

目的 :fプ ロチアーゼ感受性プ リオン症 (PSPr)」の 2つ の新 しい遺伝子型を報告する。これは 2008年 に記載され新型の7・リオン病で く板

鋸塞暉撃'ギツだ||:??71'TI■年1・̀°
監視ャンタニF町床t,錠炉響学的:,準稗織イビ学、IE伝子型I PrP

で有意に暴ならた:PrP電気泳動プロフィ′レと共に他の殆どの表呪型

:,i営[葉[][i誉:み
蒐F:瑳ツ:3)1号霞霞径リア

I

I島?零芽器翼■雛密=Ti務臀舜;茸輩簿ヨ顧礫露≒いる。  i               1       1 :

使用上の注意記載状況

その他参考事項等

代表としてノイアート静注用500単位の記載を示
す。:    :

2 重 要な基本的注意           ｀
( 1 )略
1)略  :   :

2〉現在までに未剤の投与により変異型クロイツ
フェル ト・ヤロブ病(Oc」D)等が伝播したとの報告
はない:し かしながら、製造工程において異常プ
リォンを低減し得るとの響告があるものの、理論
的な VCJO等 の伝播の リスクを完全 には排除でき

な いので、投 与の際には患著
への説明 を十分行

い、治療上の必要 昨を十分挨討の上投与す るこ

と。報告企業の意見 今後の対応

本報告は本剤,安 全性に

影響を与
:えなぃと考える

ので、特段の措置はとらな

い。

ビ ンア́ンチ トロ
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ORIGINAt ARTiCLE disrioguishcd in types I and 2 bred on thc electropho-_
tecic mobil iry oI rhcir proreasc-toistanr regions.l

Howcvgl, 6.rt1,. rhis rcmarkable hcrerogenciry, all
well-inblished sporadi€ prion discases (here operarion-
ally defined as nonacquired prion diseroes free of nuca-
tions in thc PrP genc toding rcgion) have bcei shown tb
sharc thc. sarne buic pa$ogao€ric nrechanisnr; PrPoi'
inreracts with the nornral or cellular PrP and convcrrs ir
inro PtPI)i ' , rriggcting rn auocarrlytic proccss rhat
leads to thc accumulation of PtP'' ' '  and ukimarely to rhc
clinical diserse.2

ln 2008, we describeil l l  cascs affccred by a nerv
discasc involving PrP; wc narircd this /iscasc proccase-
semitive pridnopathy (IrSPr).' Subsequcndy, 2 additionel .

caies of PSPr havc becn indepcndenrly reported.a't PSPI
differed from kuown sporadic prion discasa in rhe clini-
el presentatiori, in rhe hisropathologic dnd immunohis-
tochemiql fcacure, and in rhc boic chamcrcristio of rhc
PrPDi'. Funhermorc, all ll ceso had thc l29W gcno-

rype and no muta(ion in thc PrP gene open rcading
framc (ORf).

\{i nqw repalr 15 ddditiond ascs, all of rvhidh
bear icarurcs of ihc PSPI as orilinally reporred. Howevcr,
the new qs$ also include, in'eddition to new 129W

. subjcca, individual.s u,ho arc l29MV hecerozFgoris. atrd
l29MM hornozygous. Aithoqgh the' affccted subjeca
bclonging to the 3 genoryps sharc sryeral imporunr
chamctcristicr, thq. a.lso display b3sic variarions rhar
allow rhe 3 orresponding' phcnorypes to be distio-

'.guished. Therefdre, th! new qs show thar rii;.disase
originally dacribed o PSPI, lilc rCJD,.iflfecr all,3 129
'pjcnorypo and ,to somc cxtcnt mimic rhe l29-rclatcd
phcnorypic heterogcneiry of iJD, akhough thc PSPr
characteristia underline basic diFerencs from sCID ad
similariti* wlth Gcistrnann-3iigu*lcrSchcinker diseoc
(GSS); 

" 
o." phenorypc, whicli'to date ha: bcin reponed

as cxcluively 
"ssociated 

wich PrP gene murarions. In
vierv.of.thi increcgd protealc'rcsistaoe of thc PrPDir
grsociated with thc ncw 129 gdnorypes rcmpr5cd ro.char
of the l29W Gs, we piopo€ ro revise che original
PSPr label ro VISPI or'variably protease-seroirivc prion-
opathy." Parrs of rhesc findings have bccn prcsenred
p reuio uly. Ge

Subjects and tVlethods .. 
:

5ubjects
ir codl of I J afficted subicca, indrrding 3- l29MM,-6 l29MV
rnd 6 previousl;r unrcporccd 129W, -werc qamincd. Thirrcen
iffccad subjcc wcic,rcfcrrcd tir {u National Pribn tjiscai;
Pithology Suntillocc. Ccntar. (NPDPSC) (Clcvdaed, OH)
bcwer 2002 md 2010. AU ec *trc *mpromaric crepi I

Augu*,2010r . '

Zou et al: Protease'Sensitive Prionopathy

of the 129MM subjccrs, who dicd suddcniy ofhcarr prohlcms
-hr lc prrr ic ipar ing in a dcrncncie scu, ly as a ncraarivc control ,

undcreent ruto1,sy, rnd was rcfcrrctl to rhc NPDPSC bccaurc

it was notcd to lravt s|ongitbrm dcgcncretion (SD) on histolog.

iol  cxanrinar ion. Onc 129[4I, f  subject wu rcccrvcd by Dr Fab-

rizio. Tlgiiavinir0 (Nrrional Ncurological lnsrirurc, Insrituro

Nazionalc Ncurologico Carlo Besia,.  Mi lan, l la ly),  and I

l29MV subjcct wrs rccclvcd by Dr Picrc Prrdr i  (Dcpartmcrrr

of Ncurological Scicnes, Univcrsiry of Bolognr, Dipanimcnro

di 5cicnzc Ncurologiclrc.  Unjvcrsi t i  d i  Bologna, Bologna, l taly).

AII rhc subjccrs inclLrding drose scning aq posirivc ontrol o
indietcd wcrc cxamincd at autopsy following anallses of 0rcd

md frozco tisucs. Conscnt was obeincd for usine rissucs for
rcseerch, including genctic eal/scs.

■,Su●Pr。,eζ●ing           ‐   |
Fixcd`nd Fro2Cn bral〕tissu“Ic[CP'CeSSC1 2` PIcVi6usty
d , `Ⅲb。よa●摯̀ “P r o C C d u r e  w a sお1おwしd  f O r  t t c転を
〔CCelCd i6 P`'Ta4`五●Ⅲ

311‐:2

H■tOplめ。′。gy●●|′"高tr。liSt●ChL“おt″
Saiplcs ObⅢ nCI FrO“ up 9 1&bⅢ A re」。nS idICIProc● ζ"

scaiacd=ial(ぃ。mAbs 4C8 t6●摯プ。id β Or PHFl Ю dlごau

R =°
〔
, i l ' 1        1    :  ‐

“。leどular ceneti“
The cndre,rP ORFッなaiコrcl b,pa/ml轟c ch」A reが.

獄:黎1ボ蠅灘灘織戦:
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朧朧輔 鶴難棚 鍮 理
FIGURE 2t Prioo protein lmmunohl3to.hemistry in the 3 variably prbtease-sensitive prioiopathy 129. genotyper. The cerebral
cort€x (A, C, E) end cerebella. frolecular talie( (8, D. Fl best,€xempli{y the predomln.nt immhosbining pafierns. (A) The
paftern in the 1 29W genotype k often targetlike, wlth a larger sbined grahuld or <lu3ters ol granule: rurroundid by smaller
granules in a f<jcal or more diffuse background o[ punctate or synaptic st€lning (inset: highsr magnification of. the 3ahe
cdnltal , .egion).{8) The moleculat layer of the cerebel lqm shows relat ively largd granules that are oftsn.<ompact and inte.sely
stained, (Cl In the 129Mv q€not pe, the targetlike pettern ls genbrally le3s obvious, as large granvles are ;ore otte; tsblatedi
focal or larger areas of synaptic ttaining ai€ also pressnt (inset as.above). (D) In the .er€b€llufr, th6 granules are fewer, are
more loo6e, and have s Plaquelik6 eppea.ance, (E) The 129fv1l\i! genotype often s'hows a plaquetike lmmunosialnilg pattern
(irseti as ebove), (F) The ierebellum shows shall formations. lmriunoiEining.was done with monoclonal antibody 3F4. M'=
d€thionine: V = valine,

Zou et al: P.otease-Sensitive Prionopathy

ty,C,(!29MM,′く 00212,MV′ く 0005).As
CXP。“Cd,thc PK rcsis,ncc oF the 129Vv Fragmとnts was

hudl ttwc●cxccltおr vPs117.C8minea,■c immu:
noblotS・and quandtativc aぬlがぃargtt that VPsP,23
｀
 lnd VPSP17 havc thさ sirongcSt icsttan、,tO PK and
‖睦ケ fOlin secOidadけfrO“VPSP′ 6 and VPSPr20お 「

1。Wing treatrnc,t↓ ith high PK cOnCCitrations lt應 to

.bl noled:howcv■th■the PK senζt市iりbft■129VV

P“Pttad。“ぃ h pa“КLにⅢ 占e mAしぃedI Whcn

盤盤rtttfli熙ml点l霊
1瀾 筆1∫li錨盤鳳轟.楡,

蟹鰐曝1椰1墨鍛椰 墨彗す警野ll黒諏職雪綿]轟琳t:塩

，
ｔ
ｇ
メ

８

い̈
豊

PK dtrarion experimens.'I'hcsc.analyses showed that rhc
'!?SI'r7 fragm€nt us highly PK-resisrant in all 3 geno.
r/?s. Iil contesr, the orher 4 fragmcnts appearcd to fol-
low 2 distiocr pa(crro, which rcre sinilar and involvcd
pairs of rhe same fegmenm in boch l29MV and
l29MM; WSPr26 and VPSPr20 iocrcased and dccreascil
rapidl/ in amounr peaking ar l01rg/ml of PK ud gener-
arcd fairly narrow bcll-shaped cuwe. ln contasr, borh
PSPI23 and PSPrlT increascd at a lowc. rate, peakcd

bcnvecn 25 and 50lrglml of PK and remaincd rclativcly
wcll reprcsenred eveo ar 100!g/ml of PK Thc reprcsen-
tations of (he 2 pair.s of Fagmcbts were sigoifi€Ddy dif-
fercnc at 1004/ml PK oncenrntion in both I29 geno.
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129VV

D

the PK treatmenr might nor only brcak dowrn the PrPoi'
associared rvirh chd l29VV gclorypic forrir, bur also
gcrerarc fralmenrs relarively undcrecra6lc bv rhc mAb
3F4. Alrernarivcly, PrPD" associared wirh WSPr-129W
mighr have a low immunoreactiviry with 3F4, even rvirh-
ou t  l 'K  t rea tmcnt .

IDENTIFICATION OF THE PR/)IS CORE FRAGMENTS
AND THEIR COMPARiSON WITH THOSE OF THE GSS
VARIANI IINKEO TO THE A117V MUIATION. Vari-
ou amounts of VPSPr20, VPSPrlT, and VPSPTT rvere
dernonsrtated by lE4 in all 3 129 genovpes after degly-
cosylarion and up ro 50!g/ml o[ PK trcrrmcnr (Fig 4A).
Besusc thc deglycosylaribn eliminared WSPr26 and
VPSPI23, thesc 2 fngmena likely are the glyosylated
isoforms of WSPr2O and WSPrlT, rcspectircly. Tbis
would explain rhe sharcd level oF PK rcisrance of (h€se 2
fragmenr (see Fig 3D). Of norie, the samc PK:roistanr

3Fこ

ZOu et J:Prote5s。_Senま,ve P"Onbpathy

tragnlthts wcrc wcII relrcsen:こd alsO wlthOu:lc81ソcoりal
lon,suggcsdit:Li VPSP12,and VPSPr17 arc Pr“C“

l慰報宅|『ボ舗1掛職∫群
thc 12,VT`gon。 りPC ShOWcd nO PK‐ ■●stant PrP(sct

Fig`B)Thcおぃbincd a●d indi●du1l rclstancc Of dle

lC31yCOSyl,tcd Frigments 10'Kw■ c。ぃParablC tO thit

9f th'こl“OS'latcd loFOnns

鳥淵お驚器‖∬苺譜肥酬'総
器詰1ぷLtta,策盤,1淵躍w寵
20kDa band hatchcd VPSPr2o`,teとこed with l膨and
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乳写『∫1蹂∫T。種:1/臨rt:忠
,発渡

and 7kDa wcrc idenincd bソ  dlc c9,bincd lsc Of
i  lB4 and ,Ptl‐C SCvtraI PtP c_tcrlnina1 0agmcn、 。f

凛籠d賞寵1出cl織=謄よIw驚輩
rhc dと,t,OPい。(さdc mOЫ‖dcζ oF thc P(rc●start corc
i tagm,nt`i°m thc 12,Mv 129ν4ヽa,d129MM gcnO=
り?CS ald CSS‐ Al17V (sce Fi3 4D}AlsO Ll GSS=

Al17V ttc mA,1“dcinoh,tratdぬc lrCs■とc oF3
bandS OF 20kDa,17kDa,and 7kDa d.こHbcd in VPSPt,
1半卜||,hoWevcらatルyCd“fFeたIt immunoreAcⅢⅢct

・m:官上:ょ11=童F常軍:lF‖rg躍
|:乱殿甜1黒Il黒謄T鴇暉:驚
γV予や叶lfferCnⅢⅢ∝響mt…““I碇|
■Distl,J`n ‐|   |:‐ |   |

‐鼈   }
難鷺凛1職奪ilti幽1宝|
a drnHarぬ。lectdar mcchantm OFPrPP“FOrmadon:      :

:111 11111:|11 111

|ln,Whdl Was rhCraけnluch lowct h thc 129Wぃも
than ln thc 129MM■,d129ヽ̀/●ss,and(2)thc ittmun6_
に, C i宙γ O F t h c  P K・ぃ おt a n = P i P D ` w i [ h  m AЬ 3 F 4 , w h c hwas stぬng in thc 12?MY caSes,wcak in th送12,MV casも,
穏F讐」ふ:i'喜ギ需

uttu露
黛サiR11鶯

尋:電1褐几籠1」l器為ti品糧ηょll.1富篤
【■●n∝[。PK,vaHaりc ac“ζЫhりby 3F4,。〔“th

l二静lilifll鸞tilEI
鸞構糠鱗灘藍
16,a,k thさぃc wlth,C」D,anttt be cxdidcd  ド

|:二ぶ」瞥議:路=r青1軍守轟f軍

l篇靭事読乳基血爆」:

儡:褥i辮
難蓋椰麟飾≒
織F瀞警誉T樹l鞘:

Inoculared animals develop i full-blown disease wirh
clinial signs, SD, and promce ol a PrP27-30 rhrl gcn-
emlly reproduces rhc characterisdc ofthe PrP27-30 pres-

cn( in rha inoculum,ll '1"1 ln contrasr, orhcr prion dis-
eascs, cspeciilly CSS, a rarc phcaorypc rhar ro drre has
been reported as exclusively aisociared with PrP gene
muracions, havc bcen more diff icult to tfaoshir or havc
been reported nor to c uansmissiblc ar rl l .25-28 For
:eiamplc, inocularion of brain homogcnate from a sub-

rype of CSS linkcd to, thc Pl02l- mutation and charac-
rcrized by the irnmunoblot presence of only a PK-resist-

anr fragmen( of TkDa simihr to rhat present in VPSPi

did not susc a symproma(ic discase in rccipicnr rrans-
genic mice, but elicitcd thc formarion of PrP amfoid
dcposia in the absenc of aboormal PrP.26 Similarll',
.hoculation of PK-sinsitivc rombiiiant PrP polyncriz.ed
into arnyloid fibers gcnerated 4 prion disase in PrP over-
cpresing transgcnic mic that ws apparently asymp-
tomatic but eused SD and'degosition of PK-scnsitive
abnorm:l PrP, 2 featurs sharcd by rhe l29W grnorypc
of VPSPT, only late in thc lift of thc inoculated animals,
orsistcnt rvith vcry long'incubation tim*.z! Furrhcr.
more, similar sansmission pdaterns oo inoculatioo of
brain . homogenares frcm affcctel animals or humans
havc becn obsened in ochei, ncurodegenciative disese,
such o Alzhcimer disoe md discoq of rhe nu.prorcin
ot tauop"rhie.r'31 Experimtirts on the transmissibiliry

.of V?SPr are.6ngoiog. Prclitninary dae.indiatc rhar
VPSPT transmissibiliry, if ir ogcurs at all, is not e€ftcienr,
aod it ould be motc likc thet of CSS-PI02L mociatcd
with PrPDi'7kDa or of PK-snsirivc PrP amyloid fibcrs,
which require long incubatioh times and do not shonin
thc lifc soan of the alTectcd aniin"l".26'29

Ic is intriluin! rhat GSS also show. charactcristics
of the phenorype aod.of the P1?Ei' *l.:i,:dr.* 

:.^:
of rhe murations rhat rsemblc'rhose of WSI'r." Thcy
includc: long discoc drintion;.rhultiple PK-rcsisiant fng-
mens. md variablc PK rciisanc of PrPDi'. Our com-
pamcivi analpis of tJrc electophoretic profilo in VPSPr

md GSS-AI l7V reveals orcvmdve similariries. l]ris
tlndtng ntsc rhc rssuc ot whcttrer vl,)rr mrght b€ vrscd

u thc sporadic form of GSS.
Kcgardr6s ot rtr r€lauodsnlP rqrh bJJ, rnc nndrng

that l?SPr affecr all 3 129 ggnorypa, resuldng in dis-
tincr discse phenorypc and PrPDi'charactqristie, estab,

lishc WSPr c.the sercnd 
'spgradic" 

prion protiiir dis-
euc, after sCJD.

Zou et al: Protease!-Sensitive Prionop6thy

(gnnr CCU ir:oo<, nc.), Brirton Fund 1PC.), CrD
Foundarion (\(-qZ.), Alliance BioSicure(\(4-QZ.),
Universiry Center on Aging and Healrh wirh thc support
of rhc McGrcgor Foundrtion and Prcidcnr! Discrcrion-
ary Fund (Case \,X/estern Reserye Univcrsiq4 (\f l-QZ,),

and National lnsriture on Aging (granr AC05681, J.M.).
We thank rhe familics of rhe patients for rhcir gcn-

crous cooperatidn; thc CJD Fouqdation for ics invaluablc

help; Drs N. Rance, P Kirby, B, Zabcl, M. DeVrics, aod

J. Powers for help in obraining thc qssl D. Kofslcy arid
P Salzo tbr sl<illful histologic and immunohistocherniel
preparitions; Y Cohcn *nd \( Chen for insighrful diag-
nostic Wcsiern blor prepararions; Dr M. Zheng for con-
tributing to sequcncing of thc PtP gcne; and S. Bcrri, J.
Blcvins, md K.Glisic for ably uisting in managioi. thc
eses and prcparilg the manuscripr..
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83 processes for urine-derived medicinal products indicates that it is feaslble to apply donor selection
84 . criteria when a product is derived from a relatively small and wetl-defioed donor population. In
85 add i t ion ,  i t  ind ica tes  tha t  manufac tur ing  process6s  have a t  leas t  one s tep  tha t  migh t  be  theo ie t i ca l l y

86  capab le  o f  reduc ing  TSE in fec t iv i t y  i f  l t  were  present  in  the  s ta r t ing  mater ia l .  t t  i s  no ted  tha t  u r ine-

87 derived medlclnal products are not sourced from urine collected in the UK.

88 On the  bas is  o f  th is  rev iew and o ther  cons idera t ions ,  the  use  o f  exc lus ion  c r i te r ia  fo r  se lec t ion  fo r  a
89.  u r in '€  donor  pane l  i s  eneouragbd,  as  a  p recaut lonary  measuTe,  where  feas ib le .  The same exc lus ion

9.0 criterla should be applied with respect to Clo and vclD as used for blood/plasma doilors providing

91 s ta r t ing  mater ia l  fb r  the  manufac ture  o f  p lasma-der ived  med ic ina l  p roduc ts  bu t ,  un l i ke  b lood/p lasma
92 donors ,  these c r i te r la  wou ld  no t  be  checked a t  each donat ion .  Manufac turers  o f  u r ine-der ived  med ic ina l

93 products are recommended to evaluate the bapacity of the manufacturing process to reduce/eliminate

94 TSE agents  by  fo l low ing  a  s imi la r  approach to  tha t  fo r  p lasma-der ived  med ic ina l  p roduc ts .

'95  
:

eG '1;  Introduct ion-

.97 
' Creutzfeldt-Jakob disease (clD) is a rare neurodegenerative disease belonging to the group of human

. 98 ..Transinisslble Spongiform Encephalopathies (TSES) or prion diseases.' l ' lortality rate of iSEs ranges
99 approx imate ly  f rom.1 .5  to  2  persons  per  mi l l ion  popu ia t ion  per  year .  TSEs can occur  sporad ica l l y

:  100 (sporad ic  CJD (SCJD)  and sporad lc  fa ta l  insomnia) ,  be  assoc ia ted  w i th  muta t ions  o f  the  pr ion  pro te in

101 gene (genet ic  TSES (gTSE)) ,  o r  resu l t  f rom medica l  exposure  to  in fec t ious  mater ia l  ( ia t rogen ic  CJD

102 (iC:o)). tn 1996, a variant form of cJD (vclD) was identif ied.' There is strong evtdehce that VCJD is

-.fbg. caused !V the qgeht responsible for bovine..spongiform encephalopathy'(BSE) in cgttle.?,1a The most
104 likely hypothesis is that VCJD has occurred through exposure to BSE contarninated food.

'105 
' 

Human TSFs. Including in particular vclD. were addressed ln expert meetlngs/wor:kshops at the E;EA
106 I jn .January .1998r  January  1999,  Decemb'er .1999,  May 2000,  and qgcetnber  zboo, .  e  cpMp.pos i t ion
LO7 Statentent on variant CJD and plasma-derlved medicinal products *u, ir.r"d in February 1998sr and
1O.8  the  ou tcome o f  the  subJ€quent 'meet ings  wa i .pub l i shed oh : ' the  EMEA wbbs i tb .s  An EMEA Exper t

1109 . Workshop on Human TSEs and Medicinal Pfod.ucts was held on 19-21 JuRe 2002. This provided the
1tr0 ' scientif ic basis for a new CPMP Position Statement i isued in 2OO3.s! A ftrther EMEA Expert workshop

'  1 1 1  w a s h e l d i n J a n u a i y 2 b 0 4 t o r e v i e w t h e , c u r r e n t s t a t e q f k ; o w l e d g e o f v C l D . i n t h e l i g h t o i t h e r e c e n t

112 report of.a possible hurnan transmiision by. bloijd tran5fusion.6 ln addition,,the Workshop discussed
113 the cpMP Dlscussion document on the investig;tlbn df manufacturihg procisses with respect to vcJD.5e.
114 In October 2005, a follow-up woikshop was held to discuss the .numbef of vcJD cases reported in
115 .France and other European countries.and the pbtential effect df additional donor exclusion .uuru."s.
116 Urlne--derived mediihal products were specitically discussid at an EMEA expert workshop in Jdly

'ff i  2OA7ss after publication of experiments,indicating trdnsmission of prions via urine using a hamster
1 1 8  m o d e l .

119 B lood and b lood components  fo r  t rans fus idn  are  ou td ide  the  scope o f  th is  Pos i t ion  Sta tement .

1?O . Recommendalions on the suitabil ity of blood and plasma donors andrthe sqreening of donated biood in

121 
i t l ' .e European Communlty were described. in .Council Recommendation 9A/463/EC,7.< European

"iZ2 legistatlon on human blood.Snd bfood componentg.entered into force on 8 February 20037? Under this

f23 legislatioh, a Commlssion Dlrective on certain technical requirements for blood and blood components,
' .124 Including.eligibil i ty criteria f6('donors, entered Into:force in April 2OO4.7b.In addition,. Council. of Europe

125 Recommendation.No.,n tgsl is contains:a technicai'appendix on the use; preparation and quality

126 ' :asiuranie 
of blood,cqmponbnts and deiails theicurtent requiremehts.for dopors.T?

r27 In  December  2003,  fo l low ing  the  announcement  o f  a  poss ib le  case o f  vcJD t ransmiss ion  by  b lood
1?8 transfusion, commissioner Byrne made a statement highlighting EU activit ies in the area of vcJD and
129 announc in i  a  meet ing  o f  the  work ing  Grou i  o r  the  Brood Regura tory  commi t tee  i "  . " " r ,0 " ,  ; ; ; ; ; ;
130  in fo rmat ion  ava i lab le  f rom the  uK.7d The meet ing  took  p lace  in  January  2004 ar id  a  summary
131. statement was produced.?e

132 The sc ien t i f i c  s teer ing  commi t tee  (ssc)  and the  sc ien t i f i c  commi t tee  on  Med ic ina l  p roduc ts  and
133 Med ica l  Dev ices  (scMPMD) o f  the  European commiss ion  t iave  pub l ished a  number  o r  op in ion ,  ,u lu t ing
134 to  TSES.  wh ich  are  o f  re levance to  b lood and b lood components  fo r  t rans fus ion ,  as  we l l  as  to  p lasma.
135 der ived  med ic ina l  p roduc ts 's  wHo Gulde l ines  on  TSEs are  a lso  o f  re levance to  bo th  b lood components
136 fo r  t rans fus ion  and p lasma 'der ived  med ic ina l  p roduc ts .e  The .counc i l  o f  Europe has  made
137 recommendations for blood and blood components for transfusion.r0
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. 40 2!,7. Sporadic, 

.gen|itic:And 
iatrogenic forms of humaa fSEs

74L There is no evidence that ! 'poradic, genetic or iatrogenic drms.of human TsEs have been transmitted
r42 from person to persori throujh exposure to pl;sma products or urinary oer:ivea,meoicinat o.o".ir,

: t  . sys temat ic  surue i i lance fo r  c rD o f  a l r  t ypes  has  been under taken in  a  n r -oe .  o r .ounv ; ; ,  ; ; ; ; ; ; ;
144 collaborative study in the EU since rgg3,Lt'12 and no ,case oF sporadic, genetic or latrogenic.cJo l ias
745 been causally l inked to prlor treatment with plasma products. cases of spora'oic C:o: with a histbry of
\"2 drug treatment for infdrti l i ty have not been identif ied but thdre is uncertainiy about the validity of thls

!-:^ 
qbservation. (see the report of the 2oo7 EMA expert meeting for further details.5e) Although there is

:i: :yidenc: 
,T: 011.." produds have not been implicared in rransmisston af sporadic, nu""o. o.

::: 
latrogenic ciD, the strength of the evidence excludlng transmission by urinary derived medicinal

150 produc ts  i s  less  secure .

lsl 2,2. Variant CJD

752 the  o inc ia l  uK f igures  fo l_ :cJD a t  the  beg inn ing  o fApr i t  2o1o were ;  to ta l  o f  122 de f in i te  o r  p robab le

1:: :t 'o 
eases l lone case dlag'hgsed in Hong Kong was classified:ai a uK case and is included in the,UK

154 figures") Outside of the UK there have been 25 cases in Francers, 5 in Spain, 4 in the Republic of. '  j ' 5  I re land,3  in  the  Nether lands ,3  in the  UsA, .2  in  por tuqatand l ta lyand s ing le  cases  incanada, .saud i

1 : :  
Arab ia  and Japan.  2  o f  the  I r i sh  cases ,  2  o f  the  us  cases ,  1  French .u ru  *o  ine-c rnua ian  . " ; ; ; " ;

r57 spent more than 6 months in the uK during the perio; 1980-:1996 and were probably i"r".,.J*t, 'r"1"
158 the uK. ra tne third us.case'has been rgported as most rikery infected when riring in s;r; i;;";; ;;;
159 possibil i ty of cases occurrin€ in other countries cannot be excluded.

160 Two cases of vcjD'identif ied in spain occurred in the same family. No famity l inkg have been reported
161 in any other vCJD cases to date.

' I

162 All definite and probable cases, which have been genotyped so far, are Met-Met homozybotes.at codon
163 129 of the prion protein (prp) 9ene.16 In 2009 a possiblt l case of variant cJD w"r.";;;;,;;;;;
L64 with a heterozygous codon 129 g€notype. t7

165 
'Analysis 

of the UK figures for the qqarterly jncidence of.deaths hdicates tt iat VCJD incidence in tl.re UK
1t6 

is clrrently in, decline. However, interpretation requirds caution as there ruy;t; long tail or more
f67 than one peak to the epldemlc.rs

ｂ

・

ｒ性
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168 A UK study screening s,pecimens frqm surgically removed appendices l ld tonsils for'accumulation of
169 prion protein in the lymphoreticular system has been carried out in qrcler to try and obtain some
170 es t ima i ion  o f  the  number  o f  peop le  tha t  migh t  be  incubat ing  vClD in  the lUK. te  Three pos i t i ve  append ix

f7L  spec imens have been found as  a  resu l t  o f  the  screen ing  o f  12 ,674 append ix  and tons i l  spec imens.

L72 However, the patt€rn of lymphoreticular accumulation in two of these samples was dissimilar from that

L73 seen in  known cases  o f  VCJD,  ra is ing  the  poss ib i l i t y  tha t  they  may be  fa l ie  pos i t i ves .  Wi th  respec t  to
174 th is  poss ib i l i t y ,  the  au thors  comment  tha t  a l though i t  i s  uncer ta in  whether  immunoh is tochemica l

L75 accumula t ion  o f  p r ion  pro te in  in  the  lymphore t rcu la r  sys tem is  spec i f lC  fo r  vCJD,  i t  has  no t  been

t76  descr ibed in  any  o ther  d isease,  inc lud ing  o ther  fo rms o f  human 
'p l lon  

d isease or  a  range o f
!77  in f lammatory  and in fec t ive  cond i t ions .  Subsequent  genet ic  ana lys is  o f  res idua l  t i ssue samples  f rom

f iA  these 2  cases  found tha t  bo th  were  va l ine  homozygotes  a t  codon 129 in  the  pr ion  pro te ln  gene2o Th is
l7g  f ind ing  migh t  i ccount  fo r  the  immunoh is tochemica l  fea tures  in  these cases ;  a l l  pa t ien ts  who have

180 devetoped vCJD rand have undergone a  comparab le  genet ic  ana lys is  have been meth ion ine
181 homozygotes  a t  codon 129 in  the  pr ion  pro te in  gene.

182 Statistical analysis on this flnding of 3 positive specimens gives the following €stimations of numbers

183 who may be  incubat ing  VCJD: .

184 237 in fec t ions  pe ;  mi t l ion  popu la t ion  (95o/o  conf idence in te rua l  (CI ) :  49-69? per  ml l l ion)

185 Assuming tha t  th is  es t imate  re la tes  to ' those aged 10-30 years3 ,  3 ,BO$ ind iv idua ls  (CI  785-11 128)
1 8 6 a g e d 1 O - 3 0 y e a r s m a y b e i n c u b a t | n g v c J D i n t h e U K .

187 These es t imat ions  are  h igher  than pred ic t ions  f rom modet l ing  o f  the .c l in ica l  da ta  (upper  95o/o
188 conf idence in te rua l  o f  540 fu tu re .cases) .2 !  I t  i s  no t  known whethe t ' those incubat ing  vCJD wt l l

189  eventua l l y  deve lop  c l in ica l  d ,sease.  However .  es t imates  o f  numbers  poss lb ly  incubat ing  are  impor tan t

190 w i th  respec i  to  any  po ten t ia l  fo r  secondary  t r insmlss ion  (e .g . .Uy  UtooO Csnat ion ,  surg ica l  ins t ruments )
191 wh i le  ind iv idua ls  a re  in  the  incubdt lon  phase.  I t  shou ld  be  no te 'd  tha t  p lasma-der ived  med ic ina l

fgz products have not been manufactured from donations collected in the UK Eince 1998.

193 A la rger  s tudy  o f  an  arch ive  o f  tons i l  t i ssue f rcm 63,007 peop le  o f  a f l  tges  removed dur ing  rou t ine

lg4  tons i l lec tomies  ha3 been pub l ished,22  2 ,753 !amples  were . f rom the  1951r  1985 b i r th  coho*  in  wh ich

195 most  cases  o f  vCJD have ar isen  and 19 ,BOB were  f rom the  1986-1995 b i r th  cohor t  tha t  may a lso  have

196 been ora l l y  exPosed to  bov ine  spong i fo rm encepha lopathy .  None o f  ths  iamples  were  ur iequ ivo ta l l y

t97 reactive to two enzyme immunoassays and none of the init ial reactive$ were positive for PrPr9E by
198 immunohistochemistry or immunoblotting. The estimated 95olo confidencg interual for the.prevalence

199 o f  PrPrsE In  the  1961-1995 b i r th  cohor t  was  O-113 per  mi l t ion  and in  the  i961-1985 b t r th  cohor t  O-289

200 per  mi l l ion .  These es t imates  are  lower  than the  prev ious  s tudy  o f  append ix  t i ssue,  bu t  a re  s t i { l

201 conslstent with this study. Arcbiving of tonii l t issrles continues and furthet studies are planned. . :

2 0 2

zo3 3. Human t issue distr ibut ion of infect iv i tV/abnormal pr ion
2o4 protein.

2O5 Tissue distribution has beenlinvestigated by getection of the abnormatrprion.protein PrPlsE or by
206 infectivity assays; Detection of PrPrsE in tissues has oftbn been associatrdd with tnfectivity, however it
2O7 should be noied that, in:96rns 6llgurnttances, infectivity cah be present i ir lthbut detectlon df PrPrs€ or
208 I PrPTse be present in absence of infectivity,2s Thii may be related to lrr.nltations of assay mbthods for
2Og PrPrsE, howeyer. in some cases thd'ieason for this finding is not known:ft is thus recomminded that

3 The reason the age'Gnge of.10-30 yea6 is speclfied is because 83% ot the simples waf€ from individuals in thts age
range,
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250 transfuslon of an i l lness unrelated to prion disease OLit testea positive for PrPrsE in the.spleen and

251 lymph nodes.  Th is  asymptomat ic  p r ion- ln fec ted  pa t ien t  was  he terozygous (meth ion ine /va l ine)  a t  codon

252 129:of the PRNP gene. Taken together, these instances are strong evidence that vC)D ii transmissible

253 through bloqd transfusion.

254 Recently. another presumed case of prion infection was identif ied in an elderly haemophil ic patient who

255 was heterozygous at codon 129 in the prion protein gene.a3 The patlent, who died of unrelated

256.  pa tho logy ,  had rece ived la rge  quant i t ies  o f  UK-sourced f rac t ionated  p lasma produc ts ,  inc lud ing  some

257 units derived from piasma pools whlch contained plasrna from a donor who later developed variant

25q Cl0. This patient was identif ied through ian intensive search for PrPrsE positivit i in all post-mortem

259 ' t issues, although only 1 of 24 samples taken from the spleen tested ,posltive. Whether sorneone with

260 . this l imited distrlbutictn of PrPrs€ would be infectioua is unknown, but from a public health perspective,

267 this patient represents a warning that bome plasma-ddrived producis niight contain residual prion

262 infectlvity.

263 The surueil lahce described above emphasises the importance of the TMER study for identifying the risk

ZAq of blbod Vansfusion in transmitting vClD. Mor€ovur, nit ion.l databases of blood donors and the

265 maintenance of traceabil it i  from donor to recipient and vice versa are essential to establlsh whether a

266 VCJD case has  been a  b lood donor  (UK exper ience has  shown tha t  ques t ion ing  o f  fami ly  members  is

267 unreliable for istablishing whether a patient has been a.blood.donor). Traceabil ity.is a specific

268 requirement in Artlcie 14 of Directive 2OO2/1A/EC.7a

269, tnfectivlty or PrPT.lq were not detected in. blood of.viJO.cases using nethods capable of detecting

27O infectivlty/PrPrsE in perlpheral t issues such as tonsil or spleen, Indicating that if lnfectlvity is present it

2 7 1 i s a t , | e v e | 5 , b e | o w t h e s e n s i t | V | t y o f t h e s e m e t h o d s . 2 z 2 a

272 :., l ler9 is ho.epidemiological evidence that blood olsporadic CJD may transmit disease.lass ProsPective

2 7 3  , s t q d l e s , s i m i l i r : t o : t h e T M E R s t u d y , - a r e i n p r o g r e s s i n t h e U K a n d U s A i n d h a u e  n o t y e t r e v e a l e d a n y

27a ,possible case oi sporadlC CJD linked to blood fransfuslon. However, cirrent data are scanty to

275 :juneqdivocally.exclude the possibil l t i  that.such'in event cou.ld'ioccur' ln a 6mall number of cases with a

276 , lo^g (10 or more years) incubation peribd.o5

277 A review of transqRlssidn studies. to detect infectivity,ln the blood of humans with CJD (sporadic,

278 iatrogenic and vaitant) .shows that although gxperlmental transmiisions to animal models have

279 occastonally been reportedalfg;,pther.studies iailed to detect infectivity.5f'27 It remains possible that

280 prPrsE is present at low levels In the blood of ctinically affected cdses of sCJp. Data are lacking for gCJD

281 r  b i r t theassurnpt ion is tha t , the t lssued is t r ib 'u t io r ro f in fec t i v i t yw i l l  ben lb res imi la i tbSCJDthanvc jo .

282 For the  pr : rpose o f r i skassessments , . i t  i s  recommended tha t ,  as  a  wors tcase assumpt ion ,  a  re la t i ve

2 8 3 ' . e f f i c l e n r y o t i t h e i n t r a v e n o u s b n d i q t r a c e r e b r a l . r o u t e s o f i : l s h o u l d g e . u s e d . t : T h i s i s . b e c a u s e t h e

2SS accumulated info;mation noi available froT qlimal studies indicates'that the intravenous route can be

2S5 an.efficlent route of transmission and in certain cases cah give a tran3mission rate and/or an

286 incubation period similar to the intracerebral route (see also 4.1).

287

z8B 5. Detection techniques

28g Several technlques are under-development for the detection of PrPisE in blood including methods based

290 on €pitopi pretectignsr:u,i6 prirse specific'antibodiessa. Appioaches based'on surrogate markers a're.

291 also under hvestigation..Development and validation 'of all methods ls on-going bu.t. there is no

2g2 screening.test yet. Confirmatory tests that have been proposed include Protein Mis-folding Cyclic

2g3 nmplihcation (PMCA) ss whlch is extrerhely sensitive, but has not yet been validated.

294.  Severa l  wHo re fe rencc  prepara t ions  are  ava i lab le  and fu r ther  mater la ls  a re  under  deve lopmenteb.
295 These reference preparations wil l allow calibration of assays versus infectivity bioassays, and can be
2go uie? for collaborative studies to compare the performance of different 

"rr"rrio 
."u whether they are

lgl sufficiently sengrtive and specific to justify further evaruation for.screeriing brood.

2g8 PrPrsE delection methods for screening human blood for evidence of intection are being considered for
299 inclusion as Annex II List A devices under the IVD Directive. There are very few sa_ptes of blood or
300 plasma from clinically affe€ted patients or from individuals known to have been infected at a particular
301 t ime Th is  cont ras ts  w i th  o ther  b lood borne agents  such as  v i ruses .  A l te rna t ive  deve lobment  and
302 evaluation strategies have been proposed to assess whether a candidate assay is sufflcienfly promising
303 to  be  g iven access  to  th6  ava i lab le  samples .s6

304

30s 6. Leuporeductlon and specific prion affinity filters
306 Leucoreduciion isiused in transfrJsion mediclne.to ieduce ihe level of white blood celts in btood'and
iO7 b lood components :  I t  was  imp lemented in  the  UK in  .1999.

JOB The rationale for consideiing leucoreduction as a precautionary measure is;

309 -  The lymphore t icu la r  invo lvement  in  vC lO

310

311

The detection of lbw revers of infectivity. ih studies urith rodents/ in the buffy coat (associated
wi th  wh i te  b lood ce l ts ) .

申

312 The ScMPMD oplnion on leucoreduction 8"'sb for blood and blood coriponents for transfusion states
313 tha t  i t  m igh t  be  a  p recaut ionary  s tep  to  remove wh i te  ce l l s  as  comple te ly  as  poss ib le .  For  p lasma ' fo r
314 fractionation the opinion gtates the following:

:i: 
T?ken together, there is no comp-dll ing scientif ic evidence to"date for the introduction of leucoreduction

316 of plasma for fractionation, or other methods. aiming at removal of cells and debris, as a precaution
?17 aqainst vcJD transmission..The question'shoiJld be further explored by suitable eiperiments;,

318 Results reported at rhe 2oo2 eile4 wortsnop, suggested that leucoreduction does not provoke
31? f rag t rEnta t ion  o f  ce l l s  and lys is .  Resu l ts  o f  a  comprehens ive  s tudy  invo lv ing  a  number  o r  a i r fe ren i
320 fitters and procedures indrcate that reucodepr'etion is not detrimentut ,, ,".., oil;; ;.;";;;;;;;

;1?1 microvesicles or the release bf prlon protelnssT. . ..

t^:1 Infectivity data from hamstei studies indicate that leucoreduction alone ts not totally protective against
323 p.l ion transmission, with between 42 to 72 perceirt reduction in infectivity of whole bloodss,se.

324 spteciftc afflnity l igands that bind prio; prbteiris ire being evaluated:for theinabil lty to reduce TsE.l
325 infectivity present in blood 6nd plasma.

326 A study in hamsters shdwed that a leucocyte-reduction fi l ter based on modified polyester f ibres
327 exhibited a prion crearance capabirity between 99.0 to se.s percent o",n":""u.n"";r";;;; ' ;#;;
328 infectivity of red cell concetitrates50.

329 . Init ial studies using leucoriduced human red blood cell conqentrates spitga witn hamster bra.ln,derived
330 scrapie infectivity indicate. that some ligands immobilised on a chromatographic .".,n n1u,.," 

"r"331 capable to rem6vrng J to 4 ro9 ID5e per mrse. A further study using scrapi!.tnfected-;;r;,;;;n;;;
332 blood demonstrated an oveiall,reduction of infectivity of more than, 1.22.109 ID6i, ,
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333 The prion binding capacity of an atfinity l igand chromatbgraphy step has been investigated .in the

334 piocessing of a plasma medicinal product using hamster. brain derived spiking materia162. This

335 preliminary data requires further.evaluatioh before conclusions can be drawn on possible efficacy.

337 7. Manufactur ing processes for plasma-derived medicinal
338 products

339 Tak ing  account  oF the  ava i lab le  da ta  concern ing  b lood in fec t iv i t y ,  i t  l s  o f  u tmost  impor tance to

340 investigate the capacities of the manufacturing process (fractionation) to eliminate/inactivate the

341 in fec t ious  mater ia l  po ten t ia l l y  p resent  in  the  p lasma poo l  used as  the  s ta r t ing  mater ia l . fo r  p repara t ion

342 of plasma-derived products. tnit ial results from anirnal studies. using blopd from rodents infected by

343 intracerebral inoculation, indicated that the fractionation process contributes to the femoval of

344 endogenous p lasma in fec t iv i t y .30 .3r  In fo rmat ion  repor ted  a t  the  EMEA Workshops In  2oo2 and.  2OO4

345 suggested that endogenous infectivity might persist through the fraction€tlon process to a gre?ter

346 ex ten t  than wou ld  be  expec ted  f rom sp ik ing  s tud ies ,

347 Many investigational sturl les have now been carried but with different gtrains of agent and spiking

348 materials of different nature and purity, and using different assays to fbllosr' the partlt ion .of PrPrsE

34g and/or infectivity. In moit cases, the correlation between the capacity to partit ion Prprsi and infeciivity

350 has  been demonst ra ted  fo r  the  sp ik lng  prepara t ions  used un t i l  now (matn ly  b ra in  homogenates  o f

351 various strains). It is now confirmed that blochemical assays can be oseful for spiking experiments to

352 investigate manufacturing processes in a reasonable timeframd and less costly protocols than the m

353 vlvo bioassai. l-towever lt i5 sti l l  necessary to correlate s0ch results with.those from infectivity assays

354 in.animals. Cell-based assays may also,be useful if properly validated foq thlg purposei

355 Studies aimed at investigating the contribution of the various. man.ufacturing steps to reduction of

356 In fec t lv i t y  ( inc lud ing  prec ip i ta t lon  fo l lowed by  cent r i fugat ion  or  depth  n l t ra t ion ,  chromatography  and

357 nanof i l t ra t ion)  have accumula ted  convergent  da ta  suppor t lng  the  remova l  o f  in fec t l v i t y  by  s teps  tha t

358 are coinmonly used in the manufacture of plasma-derived rmedicinal produits.6l58 Foi coagulation

359 factors derived from cryoprecipitate, downstream fractlonation using various precipitating agents or

360 conditions it l low to discard PrprsE.in the precipitates. Reduction levet achieved mly vary according.to

361 the  spec i f i c  manufac tur ing  process  and probab ly  depends on  the  conc ;FrFat ion  o f  the  prec ip i tb t ing

362 agent and salts, and the pH. Chromatographic steps. classically used iri the separation of coagulation

363 factors but also in the purif ication of other plasma derivatives have besn described to remove TSE

364 infsgtivity or PrPrs€, Again, the reduction factors may be variable accordlng to the fractioir eluted.

365 Hbwever, caution is sti l l  needed in the ihterpretation of those data since the effectiveness of a given

366 s tep  ls  dependent  on  a  number  o f  var iab les  Inc lud ing  the  process  cond i t lons  and the  s ta te /na ture  o f

367 the agent in the spiking preparation sample and, in th; spiked product f itermediate. Consequently,

368 eFfectiveness of removal may vary from one manufacturer to another. In addition, recent studies have

359 highlighted the fact that removal capaclty may be variable according to ihe state of dlspersion of the

3 7 0 a 9 e n t i n t h e s P i k i n g p r e p a r a t i o n p a r t i c u | a r | y f o r s t e p s b a 5 e d o n r e t e n t i o q - m e c h a n i s m s .

371 Overall, there is a need i) to invbstigate the partit ioning or removil bapacities of the various

372 f rac t lonat ion  s teps  used in  the  prepara t ion  o f  the  p lasma-der ived  med ic ina l  p roduc ts ,  i i )  to  inves t iga te

373 the partit ion and removal of endogenous infectivity and the extent to which this is comparable with

374 data from spiking studies, l i l) to galn better knowledge of the form of Infectivity present in btood in

375 order to confirm the relevance of the spiking material used in the validation studies.

376 
I

377  8. InfeCtivity in urine    ´                             ヽ
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41s 9. Recommendations and proposals

416 9,7. sporadie,. genetic and iatrogenic cJD and plaspa-derived medicinal
4t7 products

418 cumulatlve epidemiological evidence does not suppbrt t iansmlssion of spiradic, genetic and iatrogenic
419 CJD by  b lood,  b lood components  o r  p lasma-der ived  med ic ina l  p roduc ts .Ts '76 ,12  Never the less ,  r igorous
42o epidemiological studies for tracing blood-related sCiD cases have not yet reached sufficient statistical
421 ' p:6v127 to formally eiclude the possi.bit ity of blood transmission in a small number of cases..Moreover,
'427. the exPerimental evidence of peripheral t issue infectivity in various subtypes of sCJD is very l imited'  
423 bu t  ava i lab le  da ta  show presence o f  in fec t i v i t y  in  sp leen and lymph nodes in  human TSES o ther  than
424 VCJD.

425 
, 

The lmplementaticin of approprlate actions in |.uluiion to CJD depends on accurate diagnosis in
426 suspected cases. There is a potential for diagnostic confuslon between sporadic and.variani CJD,
4 ? 7 p a r t i c U | a r | y | n y q u n 9 e r a g e 9 r o U p s . i " : ,

428 Donor  se lec t ion  c r i te r ia  inc lude c r i te r ia  to  exc lude donors  who might  be  a t  h igher  r i sk  o f  deve lop ing
42g ClD. The following permanent deferral criteria are specihed in io.^irrion 

-Directive 
2o}a/33/Eci

430 Persons  who have a  fami ly  h is to ry  wh ich  p laces  them a t  r i sk  o f  deve lop ing  a  TSE,  o r  persons  who have
437 received a corneal or dura mater graft, or who have been treated in thu pur, with medicines made

:732 from humjn pituitary glands.Tb Precautionary recalts of batches oi plasma-derived medicindl products
433 after post'donation reports of CJD or'CJD risk.factors in a donor contri iuted to.severe shortages of
434 cer ta inproduc ts .ea

435 On the  bas l !  o f  th€  cur ren t  ep idemio log ica l  ev ldence,  the  CHMP recommendat ion  tha t  reca l l  o f  p lasma-
436 : derived medicinal products is not iusttf ied where b dqnor iS later confirmed,as having sporadic, genetic
437 ttr iatrogenic CJD or CJD risk iactors is maintained.

438 g.2. Variant CJD and ptasma-derived. medicinal products

l4gs I un.;rtuinties .still exist concerning the numbei of cases of vClo that wilt occur although the number of
4 4 0  c a s e s i s l n d e c l i n e . i n t h e U K a n d , F r a n c e : V a r i a n t C J D h a s a d i f f e f e n t  d i s t r l b u t i o n o f  i n f e c t i v i t y i n t i s s u e

' ' 4 4 L o u t s i d e t h 9 i e n t r a l n e r v o u s s y s t e m t d s p o r a d i c c j D .

442 There is now strong eplderniologicat evidence of huritan to human transmission of vCJD by blood
443 transfusion (see Section 4,2). In addition, one vCJD infection was detected in a patient with
444 haemophil ia treated 1ri!h high doses of ihtermediate purify factbr.VIII. Eatlmates of the retative risk, of

,445 expgsure,thiqugh diet, surgery, bndbscopy,.biood-transfusion and rdceipt of UK-sourced plasma.
'446. producqs :suggest that the .mosE likely route of infection in the patient with haemophitia was receipt.of'447 

UK plasma products. At least-one batch came from a:poql containing a doiration from a donor who later
448 developed v119.a3,1v: 

: 
:

44g The foltowing measures are aimed at minimising the risk of transmissibn of the agent by plasma-
450 derived medicinal products.
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Figure l: Pbmtr-Derivcd Medicinal Products: estimation ofpotential reduction capaoity ofspecific

manufacturing processes

lmportant Note: this flow didgram should be read in mnjunction with the pr;eding texl in 9.2,3. It is

reommcndcd to consult the rclevant compctcnt authorities at the milestones in this estimation. Give priority

to studias on products with thc lowast potential removal capacity

576 A case-by-case consideration worjld be appropriate where plasma-derived products have,been used in
577 the  manufac ture  o f  o ther  med ic ina l  p roduc ts .  Th is  cons idera t ion  wou ld  inc lude the .na ture .o l  the
578 produc t ,  the  amount  used,  where  i t  i s  used in  the  manu lac tur ing  process  and the  downst ream
579 processing.

580 Look-back  to  ident i f y  the  fa te  o f  donat ions  shou ld  be  taken as  fa r  as  poss ib le .  Regu la to ry  au thor i t ies ,
581 o f f i c ia l  l4ed ic ines  cont ro l  Labora tor ies ,  surve i l lance cent res  and the  supp ly  cha in  shoutd  u i  tn rormeo or
582 a l l  ba tches  o f  p roduc t  and in te rmed ia te  imp l ica ted  whether  o r  no t  supp l ies  o f  the  ba tch  are  exhausted .

583 There  is  no  recommendat ion  to  reca l l  ba tches  i f  in fo rmat ion  becomes ava l iab le  pos t - i lona t ion ,  wh lch
584 wou ld  have exc luded a  dohor  based on  h is /her  s tay  in  the  UK s ince  th is  donat ion  exc lus ion  c r i te r ia  i s  a
585 .very  conserva t ive  precaut ionary  measure  (see 9 .2 .1 ) .

586 9 .2 .5 .  A lbumin  used as  an  exc ip ien t  o r  in  manufac tur ing  processes

587 The available data on the removal of infectivity during the fractionation process used in the
.5sB manufacture oi albumin:ihdicaies that'.the risk of tranlmisslon of infectivity by atbumtn would be
589 par t i cu la r ly  low Never the less ,  in  the  case o f  a lbumin  used as  an  exc lp ien t ,  reca l t  i s  s t i l t  recommended

' ' :90  as  a  p iecaut ionary  measure-where  a  donor  to  a  p lasma poo l .subsequent ly  deve lops  vcJD.  A  s ing le
591 batch of albumin may be used to produce a number df batches of a medicinal'product because of the
592 small amounts that are typically used as an excipient. As a consequenc", u r"a"ll *uro urr*iao.prut"
593 stocks of a product and create severe shortages. Therefore, to avoid. a negative impact on supplyi
5li4 iompanies should ccinsider the origin of plasma and select countries where th-e p.ouanil ity oi n;vi"g io.
595 reca l l  ba tches  is  as  t im i ted  as  poss ib te .

sgo Deve lopment  o f  subs t i tu tes  fo r  p lasma-der ived  a lbumin  used as  an  exc ip ien t  o r  in  manufac tur ing
597 processes !s encouraged although it is recognised that this cbn be diff icult (requiring d.";;p;a;;-;;;
598 va l ida t ion  and usua l ly  non-c l in ica l  and c l in ica l  inves t iga t ions)  and shou ld  thus  be  co is idereu  as  a  lon l -
5gg te rm approach,

600 9.2.6. Substi tut ion-with alternative products '  

.  
,

601 use of alternative proiJucts io plasma-derived-medicinai products coutd be considered; where.ihese are
602 ivailable. It is felt th.it thls choice should rdm-ain wlth users; taking into account the needs of thb
603 ind iv idua l  pa t ien t :  I t  shor : ld  be  no ted  tha t  p lasma-der ived  produc ts  such as  a lbumin  -uy  u"  u .ua  i i-94 

the manufacture of recomblnant products.

601 9 .2 .7 .  Opt ima l  Use

opt ima l  use  o f  p lasma:der lved  med ic ina l  p roduc ts  i s  encouraged,  as ' th is  w i i l  m lx imise  the  benef i t s  o f
the products compared with any potenilal risk.

9.3; IJrine-derived medicinal products

The recommendat ions  fo r  u r ine 'denved med ic ina l  p roduc ts  a re  based on  the  fo l low lng  cons idera t ions :
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568

t6e g.2,4; i  Recalt of batches where information beco6es avai l ;ble post:

570.. donation l
. :

57L In  v iew o f  the  lack  o f  adequate  in fo rmat ion  on  VCJD,  i t  i s  p rudent  to  reca l l  ba tches  o f  p lasma-der ived

572 medicinal products where a donor to a plasma.pool subsequently develops vClD. Recall shoutd also

573 include 'medicinaf Products containlng plasrna-ddrived products as exciplents: However' in both cases'

574.. :cqnseqr.iences for essentlal: medicinal products where aliernative's are nof available wil l need careful

575 consideration by the competent authorit ies.

,606

607

608

609
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514 Investigational studies of infectivit i reduction by the manufacturing procegees should be done foliowing
615 the  same genera l ,  s tepwise  approach as  recommended fo r  p lasma der lved  med ic ina l  p roduc ts  (see
5 1 6  S e c t i o n  9 . 2 . 3 ) . s E

6L7 Results from different assay systems are not rlecessarily directty compaiable (Westdrn blot, cell based
618 assays ,  b ioassay) .  The approach recommended fo r  p lasma-der ived  mad ic ina l  p roduc ts  wou ld .  be
619 app l icab le  ( i .e .  con f i rm reduc t ion  capac i ty  us ing  in fec t i v i t y  assays  fo r  s t€ps  c r i t i ca l  fo r  reduc t ion  o f
620 . infectlvity if a clear correlation between data from biochemical assays and infectivity assays has not
62L been es tab l i shed fo r  s im i la r  p rocess  s teps) .  For  inac t iva t ion  s tud ies ,  inves t iga t ion  o f  d i f fe ren t  TSE
622 s t ra ins  shou ld  be  cons idered as  they  may vary  in  res is tance.

623 Poten t ia l  accu tnu la t ion  o f  p r ions  on  chromatograph ic  co lumns or  q  po ten t ia l  ba tch  to  ba tch
624 contamination due to carry-ove r of prions should be addressed in the studles.

625 B ib l iograph ic  da ta  cou ld  be  acceptab le  as  add i t iona l  suppor t i ve  da ta  to  the  inves t iga t iona l  s tud ies
626 prov ided.  S iml la r i t y  o f  the  compared process  and mater ia ls  shou ld  be  os tab l i shed.  Ex t rapo la t ion  o f
621 results for plasma-derived medicinal products is not Justif ied particulnrly.fbr chromatographic steps at

128 
the  beg inn ing  o f  the  manufac tur ing  process  because o f  the  h igh  pro te in  conten t  in  p lasma.

629 Genera l  rev iew o f  the  manufac tur ing  processes  ind lca tes  tha t ,  in  each mi lu fac tur ing  process ,  there  is
630 a t  leas t  one s tep  tha t  migh t .be  theore t ica l l y .  capab le  o f  reduc ing  in fec t l v l t y  i f  i t  were .  p resent  in  the
631 s ta r t ing  mater ia l .  In  cases  where  the  reduc t ion  capac i ty  i s  l tm i ted ,  manufac turers  shou ld  cons ider  the
632 add i t ion  o f  s teps  tha t  may. increase the  overa l l  remova l  capac i ty .  

:
633 For  par t i cu la r  p roduc is ,  such as  hormones f rom a  re la t i ve ly  smi l l  we l l -de f lned donor  popu la t ibn ,  some
634 manufac turers  have pu t  in  p lace  l im i ted  exc lus ion  c r i te r ia  fo r  the  se lec t ion  o f  a  donor  fo r  inc tus ion  in  a
635 donor Panel. For other products manufactured frcm uery.large donor pbols (e.g. urokinase), such
636 measures  are  more  d i f f i cu l t  to  app ly .

637 Ur ine  shou ld  be  co l lec ted  f rom count r ies  where  there  is  a  surue i l lance 9y6tem fo r  bo th  human and
638 - animil TSEs. tt is noted tf 'ut urine-derived medicinal products are not so'uried From urine coflected in
539 the  UK.

640 On the basls of these considerations, the use of exclusion crlteria for selgction for a donor panel are
64L encouraged, as a precautionary measure, where feasible. The same excluslain criteria should be applied
642 with respect to CJD and v.JD as us€d for btood/plasma donors previding starting materiat fdr the
643 manufacture of plasma-derived medicinal products. Although these iritefla would ncit be checked at .
644 e;ch donation unlike btooi/plasma d'onors, manufictuiers should follow up the donor criteria at
645 defined intervats. The exclusiori.of,donors with known inflammation _ot kldney andlor chronic ienal
646 in f lammatory  d iseases  is  encouraged.

647 Record keeping for traceabil ity is recommended for lroducts where lt is poEsible to trace back to donor
648 leve l .
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had received has been recdlled for this reason
[subsequent diagnosis of vCJD in donor] [31]1. In
response to queries raiied by clinicians and ioipital
trusts about rhis direcrive, rhe DH confirmcd to
medicai directors that patients -l,o h"d ,i.. iu.J
implicated bJood products should not be informed
[42]. This was bascd on three considcrations: f irst,
th:t it was nor known (rhe word used w:as ,unlikely, j
whether vCJD was transmissible by blood p.odu.tr;
secondly, that there was no diagnostic tst in
cx is tcncc ,  and 6na l ly  tha t  no  prcventa t ive  t rea tmenr
was available. The consensus given by the DH at the
rime was rhat parienrs would ,not benefr from this
knowledge, and thar uncerrainty created by inf6rm_
ing patients could cause unjusrif ied wory md creatc
a pemanent btight on thiir livesl [42]r However,
many 

.haemophil ia physicians either 
'directly 

in-
formed patients who had received an implicated
batch, or provided all their patients with infoimation
about vCJD, giving rhem the option to be informed
yhs:!"r. o_r not rhey had received an implicated
batch(es)..ln.the case of.pa€diarric parients,;arents
were similarly contacted. The establishment. of .rhe
CJD Incidents Panel (CJDIp) in 2000 on beh"lf of the
Chicf Medical Offcr .providcd an indepcndcnr
expert commitree that advised on issues involvins
possible vCJD transmission in healthcare setrings.

vCJD surveil lance in UK parients with inherited
oleedlng drsorders

Over .20  000 UK pat ien ts  w i th  inher i red  b leed ing
crsorders are curently registered on rhe Naiional
Haemophil ia Database (NHD) of whon around one_
fi(th havc been trcatcd with clorting factor conccntra te
derived frcm-UK-sourced plasma donations: A pilot
retrosp€ctive histoparhological study of the brains of
22 haemophil ic patients who died of HTV_rclated
il lrtesses during parr of rhe period of porential VCID
infecdon showed no evidence of VCJD [43]. A j-y;ar
suneil lance.study of patients *ith hamolhil ia *"s
qommissioned and funded by the DH in 20d0 and co-
ordinated by the UKHCDO following ethical ap-
proval being given by the Londbn Mulri_Gntre
Research.Ethics Comminee (MREC/0I/Zii). The
aims of this study were to determine the extent of
exposure ofindividual patients with inherited blecdine
disorders ro implicated batches of clotting factoi.
concenrrate, to analyse tissue biopsies and autopsy
material forvCfD and to notify possiblc and cbnfumci
clinical cases of vCJD in the UK haemophilic popuia_
tion. it.was hoped rhat all haemophil ic iatients
undergoing swgical-procedurcs involving tle' centra.l
nqrvous system and lymphoid tissue (including roniil,

H aem op hilia 120101, 16, 305-3 1 .f
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lymph nodes and splcep) would consent to parricipate
in rhe study. ft was anr;cipated thac in addirion to
trcrtrtatlng the appropriare monitoring and long_rerm
follw-up of patients, the findings fiom rhis"study
would inforric future a*scssments of rhe rjsk of vCI6
rransmission posed by plasma products. The contiol
group comprised haernophil ic patienrs who had not
received knowir impli iated batches of clotting factdr.
At the outset of the study, haemophil ia centi-es were
provided with derails, ipcluding issue dates of known
implicated BPL or SNBTS baiihes rhey had received
and requesred !9 proVide recipient data identiFable
oniy by the patienrt unique NAD number and dare of
brrth. l,arhcipation in this study was volmtary. The

.data 
te be collccrcd an4rccordcdjnaspccial 6Je oo thc

NHP *ir the degree of expoeure io LII( plasma
produccs berween 1980 and 2001, including the dates
offust and last exposurc go an inplicarcd baich and its
quanrrry.

Second risk dssessmeqt and CJDIp
recommendations

Concern.about_the possibil iry of vCJD transmission

,bf 
blood and blood products was heighrened fol-

lowtng rhe demonsrration of blood transmission of
BSE in, a shge.p mgdel [44]. Unlike previous exper_
imental models in which prions were inoculatej by
the intracerebral route,' l f ie sheep in this study had
been orally infected with BSE and were theiefore
more representative of the situation iri humans.
Furthermore, transmissioil was shown to occur with
blood taken_ during borfr the preclinical and cljnical
stag€s ot iniection [45.].

. A recond DNV risk rssessment undertaken on
behalf of _DH was reported in.2003 [a6]. This was
conducted to infcm thc management of individuals
who had received implicgted batches of blood and
plasma products. The asgessmint was based on the
various published expcrifiental dita in animals to
model the potential vCJe.infectiviry in blood and its

Llrgy. jolponents iscluding plasma products
[15,45,4n. The assumptiqns of this risk 

"rr.rrrn.n,were accepred by the Spohgiform Encephalopathv
Advisory Commirtee; the'Commirtee on ih. Mi"ro'_
biological Safety of Blood and Tissue, and by the
Comminee, on Safery of Medicjncs. CjDIp ad;ised
thar surylvjng recipients.of implicated red. cell con_
cenlrates be.informed an{ public health precautions
Implemenred to minimize the risk of secondary vCTD
transmission..Togerher with batch-speci6c -aufi.-
turng.data, rhe risk asscsiment was used by CJDIP
to estlmate the poteotia[ vCJD infcctiviry in each
Datch ot rmplicared plasma product. The likely risk

161
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healrh.purposes and precautrons were required to
minimizc the potential risk of secorrdary irarsmis_'s ion .  

The s rar r  da te  o f  l98O was when BSE was
believed to have entered rhe human food chain and
the end dare of 2001 was the last possible expiry daie
of an;i product manufactured by UK fractionators
and sourced from UK donors. This approach was
based on the assumption thar many furher vCID
implicated batches of clotting factor 

"on..nrrjr.would subscquenrly be identifed and that only small
volumes of implicared FWII or FIX ,r.".*.n, *.r.
required for the.recipient to be deemef ,at-risk, 

of
vCJD. It was andcipated ar thar dme thjt cxendins
the 'at-risk' gioup of patients with inherircd bleedinl
disorders and-anti-thrombin dcdciency in this wai
wouJd signifcandy reduce thc. risk 

'of 
sccondarv

vCJD transmission. Such an approach differed from
that takcn ln paticnrs with primary immunodcfi-
ciency disorders in whom immunoglobulin forms the
malnstay ot treatment. As much larger quantide of
this product are required ,o ,."Ih th" ."c.j.kl
thrshold, individual risk. assessments were under.
taken in these parienrs.

Natiowl aduicei HPA,responsibil i t i2s'.:

ル“ο,あ■●010116305-31,

11,L Ⅲ29ぉψⅢ法.    : | ・ ‐

ルルοpl滋機滋″́̀ ふ |  ■ .|

'ar-risk' parients wcre idintif ied, any who had
recently undcrgone a surgical procedure invoivine
specifed tissues whcre rhe instruments used had noi
yet undergone 10 subsequent cycles of use/decon_
ram.ination would need ro be identif ied so rhar advice
could be.sought fro; CJDIP regarding the quaran-

r t ine and handling of rhese instrume.nts. pertinent to
the norifcarion process was the adoprion by hospiral
trusts of a multidisciplinary approach with collabo_
ratiye l inks formed between haemophil ia clinicians,
infection control senices, surgeons, gasrroenterol;:
gists and others. Education of.health care profes_
sionals in cach hospital rrust was i.p.r"tiu. to
enable the effective implemeriution of public health
pglici:: in 'at riski patients. Thc numbtr of patients
with bleding disorders registercd at a given centre
ranges lrom srngle htucs to over lJ00 and there was
slgntncant yaflatlon betwccn centrcs in thc resources
available to implement rhc guidance wiihin the
specified time period. \{/hilc the ue of elcctlonic
recordsin m-any cenrres greatly facil i tared the tracing
ot cloftlng tactor concentratc, these frequentlv did
no_r-cover thc early part of thc 1980-200'l period,.a

,difficulry thar was compounded. in som" .lrt.es ty
incompletc or unavailable mbnual records. Infection
control policies were informed by guidance from the
Advisory Committee on Dangerous pathogens TSE
Working Group [58] and hospital ,ru!* *.r.
required ro devise means to implement the public
health measures in'ar-r.isk, patients.

Variation in implementation of HpA guidance

Based on local knowledgc of their:patient group,'
some cliriicians. opted to coritact only- ..ai.risi<;

rparients ro .minimize any po$ible confiriion and
prcvcnr unneccssary anxicry jn thc not insigniEcant
proporrion of patients rcgistercd *ith.bieeJirc dis_
brders who had never reccivcd UK plasma diived
clotring factor concentrate. Thi UKHCDO reoueited ,
thar .haemophilia.,cehties pasc on information in
siruatioro where lratients had moved to anoiher' centre. The effectiveness ofthis vaiied;iome.patien*

r werq n'oti6ed by,more than oire cenrre, and other
. paden$ may have remajned urt?iced as they moved.

betwcen ccntrcs. This difficulry .in tracing and con=
tactirig patients is now being resqlv;d as the
UKHCDO moves iowards a data-sharing approach

. befween ccntrcs carrying out public healih nod6ca-
tions. S?hile there has been no formal evaluation of
this noti6cation, rherc have been anecdotal repons of
clinicians notifying only paticnts known to have
received implicared batches of rheir vCJD risk status.
Furthermore, as the notifcatioi, proi.r. requested

@ 2010 Blackwcll Publishing Lod
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patienrs ro clarify their ,at-risk, 
starus, it is possible

that_some patienrs remain uniware thai they pose a
public hcalth risk unlcss speci6c action h"i be.n
raken by clinicians to inform them.

A lack of understanding of rhe narure of the
notif ication proccss has resulted jn some,at-risk,
patients fceling stigmatized, and there have also bcen
insrances of parients being incorrectly labelled as
having, rather rhan being at risk of, v'ClD, Desoite
such diff iculties, the telephone hclplines set up for
paticnts during the notif ication exercise as wcll as
NHS Direct rcceived fcw calls. Moreover, thc findines
from a study of other at-risk rrCJD injividuals aie
reassuring; no adverse long-term behavioural or emo_
tional sequelae have bcen reported in individuals who
have 

. 
either underlone surgery involving

contaminated instruments or who have donated blooi
to patients subsequenrl)4 diagnosed with vCJD [59].

Endoscopy

A significant challcnge that has arisen from the
public heahh noti6cation exercises surrounds cndo_
scopic biopsy. The possible contamination of the
biopsy forceps and the endoscope channel as a result
of-vCJD infectiviry in the gut mucosa of subclinically
infected individuals [60]_ led to the 2003 ,..o...n'_
c.tron to quarantine cndoscopes and retain their use
only.for the.specified patient shodld invasive proce_
dures such as biopsy or diathermy be required in an'at-risk' parient [58]. Foi several yeari, .the cost
irnplications that resulted fiom the individualization
of endoscopes in 'at-risk' patienrs .requirinb biopsy
were borne by the hospital lrust concerned. This
.resulted in variatioir between trusts in the threshirld
at which biopsies have been perfoimed in these
patients, thus raising the possibil iry that patient care
may have been compromised in.some cases. In 200g.
the DH_provided central funding for,the refurbish-'
mEnt of suitable quarandncd endoscopes used on.
parients at risk of VCJD [51]. Sufficient resources wil l
similuly be required to ensure rhe continued imile-
menlation ofiappropriaie public health measure3 in
an ageing 'at-riik' bleeding disorder patient popula_-
tion while maintaining high standards of.clinicai
92fe: I

IJK products distributed to other countries

As 
.well 

as 
-being supplied throughour. the UK,

rmplrcared plasma donations contributed towards
pooled plasma products that have been distributed to

_t:.;oulries: _Beleium, Brazil, Brunei, Egypt, France,
India, I ieland, Israel, Jordan,,N.th..lrnds, O-an, .

All 104 UK haemophilia ccnrrcs reccr,;rd details of
the 2004 exercise elecr;onielly 2 weeks prior tc the
date specificd for norjjr.rr: narients. J[g n61ifi6s1i6a
proccss compriscd ri.. ii,:'d6c4tioq of .at_iisk,
paticnts, parient ?". . . , l  practicioner noiihca-
ti9n, ivHD notifcaij,:: ,.*i i"g ,. p"i i*i,"ply
slips, implementatic. 

"nt 
co'umifing senilel

1trf,.ollstng hosp. .cs; flyoo6 which the.
PuDuc hcalth meas . '; be implmented. As

ザ
／
′
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Turkey and the Unired Arab Emirates. Ir is estimated
that patients in. at least four of these countries have
been exposed to a level of infectiviry exceeding the'at-risk' threshold and the relevant Health Ministries
have been contactcd by rhe HpA and informed of the
UI( approach to rjsk assessment and parient notif i_
carioq. In rhe United States, a recent Food and Drug
Administration risk assessment has concluded thai
the risk of vCJD infection from FVIII concenrrate is
very low [52].

Current results of the notif ication exercise and
UKHCDO surveil lance study

Pdtiut exposure to IJK plasma produas incl*ding
vClD implicated batches

The collecrion of data of paiients who received
implicated batches and its entry on the NHD remains
ongoing and has been greatly assisted by online
registration. Arnual rerurns historically orovided bv
haemophil ia centres to the NHD det.i l  patient's
treatment including product type and adverse evints.
From th*-e data, it has been possibte to estimate the
number ot patie nrs treated with UK plasma products

Tablc J':Implietcd batchtis of cloring factor cohccnrare by batch.numbe(, product namc, relcasc and *piry datcs, and unirs rclcrsed and

Following the 2004 norif ication exercise, rhe vCJD
surveil lance srudy was exrended and rem"jn, oneoiin.
aithough the numberi.eferred for posr-or,.* *i,. in' j
Iow. There were 659 dearhs in bleeding disordei
patien$ berween 2004.and 200g inclu dingi6g veated
with-UK plasma producs and 37 recipie-nts of impli_
cated batches. However, only a small number of"tiJ,
postmortcms have been,performed [53]. The report of
the.6rst asymptomatic case of probabi" t."n".i". i*
o.f vCJD by cloning factor concenrlates [53] empha-
sizes the need for higher recruitment to this st;dy if;e,are to improve our uhderstanding of the risk of.vCJD
tmnsmission.. via infected plasma products, Acrive
VLJD surverilance of p.rospective tissuc samples and
aritopsy marerial conrinues. The Of6ce of National
Sratistic has provided infoimation about deaihs of
haercphilic pacienti including whether the death
certif icate indicates that a posnnorrcm was or mav
have been done. This_ is c-urrently undcr investigation

llrrlt"uloul" 
o, Orovrdrng lurther posrmorrem material

Irformation to patients (Febfua ry:2OO9l

The poatmortem arm of the surveil lance study has

.detected.PrP"' in the spleen of 
" 

p"t;"nt'- jt i
haemophrlia who had had no evidence of anv
rieurological disorder while alive [d3]. Thi, ;;. i* '.
]vas.ano1n, to have been treated with at leasr. one
implicated batcli of BPL FVIII gy. A decision was
mad.e to info.rm bleeding disorder parietrts of rhis
fnding even thoughthc investigation of rhis case was
conrinuing. A toolkit of Ieters and information
shcets prcpared by HPAOKHCDO was electroni_
cally mailcd to all Hae mophil ia Cenrres wirh instiuc_ .
t lons tor-patients to be informed as soon as possible
by post. Many centres decided to post tetters to only
the paticnts in the at-risk grouo.

,.Funher 
invesrigation oi this patient,s rcmplete

clinical records showed that he hadrecejved tr.eatrnent
with UK-sourced FVIII concentrates includins rwo
implicated batches of 8y, each of which .ont"in.d 

"plasma donarion from the same donol who subse-
quendy went on ro develop vCJD. Thc patient had
arso oecn transtused with 14 mits of red cells berween

@ 201O BlackwcU Publishing Ltd
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:991 
an9 2007 a.nd had had invasive endoscopies.

rurrher Intormarion about this is contained in a
separare paper [5J1. Ofthese potential risk facrors, the
onry trnk.ro contact wirh a parienr with vCJD was the
two tmplicared 8Y batches. A further risk assess-
ment by the Department of Hcalth interprets the most
.Jrk€/y source. gl-vQO in this patienr as being
trea,tment with [K plasma products [54],

whrist ro_ dare no haemophil ia or bleeding diSordcr
patrenr has be€n diagnosed with, or died from, clinical
vt.-Ju, thrs information has increased anxiery among
some at-risk patients as this is rhc 6rst inforrnatioi
I inking trearment with an implicated batch and the
detection.ofPrP'. ' in Iymphoid tissue in a patient with
namophrlra.. However, it is too.erly to ctintatc the
lujl JmpJications of.thesc,6n{ings on this group and
otner peopte treated with blood and plasma prolucts
produced in the UK from UKxburced plasma.

Conctusioni

berween 1980 and 2001. Furrhermore, derails of
patienr exposurc enterrd ;nro rhe database have been
cross-checked againsti farch information provided to
individual centres by ipL'to cstablish the extent ro
which implicared batches are accounred for.
Recently, simiiar total data for implicated batches
supplied by SNBTS has been provided. This audir
indicates that not all of the recipients for some of the
batches have been norif icd to rhe NHD.

Using the NHD annual data, the estimated number
ofpatients who receive{ UK plasma producrs befween
l98O and 2001 is  4581^  o f  whom 792are  no t i f ied  as
havrng been treated with one or more than one
implicated batch. The unirs of treatment received bv
rhe fatter group ofparie{its accounr fo r only 12.7 of rhe
23.7 mill ion uhits of inlplicated batches released and
792 is thelefore an u4{erestimate of the number of
patienr.s treatedivith an.implicated batch. The quan-
tit ies ofeach released implicated batch suppliedto UK
haemophll la centres togdther with the unirs accounted
tor rn the notiftcarion excrcise is prescntcd in Table 3.
The percentage of each bctch that is accounted for is
also shown. For some ofihese batches, the accountine
of.use by the paticnt norif icarion exerc'isc is disapl
poinringly low. The reacbns for rhc low noti6catjon oJ

some implicated batches are not known, althoueh
patient refusal for the inclusion of thcir dara may be'a
conrributory factor. The Iasr year an implicated Latci
was  idenr i6ed was 1999 and no  fu r ther  b lood donors
who donated plasma prior to developing vCJD have
been identi6ed since the 2004.notif icatioi.

Tissue- based uCJ D surveillance

ｈ

晩

ｒ

ｍ

』

¨

Product
nadret

S uおo (
units used

% u n i t s  t
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FHB4l 16
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!H84547
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医薬品 研 究報告 調査報告書

第一報大手日 新医薬品等の区分

研究報告の
公表状況

Trarsfusio[  Voluue 50,  lssue 5,  pages 1003-1006, l i {av
2 0 1 0

ロイツフェルト,ヤコブ病(vCJ助を発症した
されている。

:すると共に、vCID登録患者の受血歴と照合したところ、共
2例について検証した。

霧撃露〔群葛「
I#」I誓」「[[llli]

、ヽ1または偶然の二致であるかどぅかを評価するため、調査を行ったが、2名の受血者の関連性の説明として偶然の二致を除外嘉 ことはヽ ぎなτiЪ「秩稀【ぢ16」Jを尭差じ君かつた共通の供血者にようて結びついた,cJDの血液感染例が新たに2例発生したことが示いされた1  ,

現在までに本剤の投与にょり変異型
クロイツフェルト・ヤコプ病 (vCID)
等が伝嬌したとの報告はないtしか
しながら、製造工程において異常ブ
リオンを低減 し得るとの報告がある
もののi理 論的な vC」D等 の伝播のリ

不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。

WC」p登録尋者のうち共通の供血者からの輸血を
けていた可能性のぁる2名に関する報告である。
現時点までユ友病以外で血漿分画製剤から'CID伝

:轟 糞 ]諄 iが 扮 諄 尊 :

もvCJDに関する安全性情報等に留意していく。
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who later went on to develop vCJD have been informed
that they are at greater risk of developing vC,it and,
although the level of this risk is uncertain, the four infec-
tions through blood transfusion idenrif ied to date have
developed In'a cohorr of only 32 individuals who have
sutrived at least 5 years since traiisfusion.

The identif ication of further instmces of rransfusion
transmission of vCiD would have importut impli iations
for the assessment of risk md for public health. This case
report describes tle deJelopment ofvCID in an individual
with a history of blood tuansfusion derived from donors
who cmnot be idenrif ied but it is possible, based on
detailed investigation, that one of the four donors may
have been a donor to anorher vCID case,

MATERIALS AND METHODS

The TMER.study involves the NCIDSU notifying'the.UIOS
ofall incident dennite or probable cases ofvCJD.rAsearch

'-is made via b.lood dono! centers to identiry cases that had
'previously donated blood components and details of thd
recipients of thesd components are sought. Identifiers of

'the reciplents ili: forwarded to the NCTDSU to determine
whe&er my of these individuals appear on the register of
vClD cases..The rev.erie study involves the NCJDSU noti-
fy!1g the UKBS of all cases of vC)D reported tq .have
recelved a blood trmsfusion and thd donors.are then
ldentified through blood centeri md the idendfiers
checked againsi th:e vCJD case regisier. The study was
grmtbd ethical approval by the loaal research ethiis
comr.ninee;

. 
' RESULTS

Case report.
Indlvidual A was repor(ed as a case of possible vCJD ir
,2006 and died ofpathologii:ally confirmedVCID 6 months
Iater,.aged l8 yeil6, The age-specific incidence ofviJD in
the 15- to lg-year age gtoup is 0.39 per mill ion. The clin!
cal md pathologic features were chaacteristic of vCJDi
whlch are simila in primary and secondary cases of rCID.
Thi6 casewas:boin in 1989.at 29 weeks'gestatldn md was .
qred for in a special cile baby unit (Hospiral X) for
approximately 2 months before discharge. The peents
reported a historyof blood transfusion duing the hospital
admission, as would be expected in a neonate of this ges-
tation, Sta.Eat the NCJDSU laterobtained copies ofmicro:
fiched medical records, from which it was possible to
establish that there rcrb four blood trmsfusion episodes
in eely 1989, during the admiision td Hospital K The
evidence for diese trmsfusions compdsed eniries in the

:cllnical notes and records of hemoglobin measuremeiras.
Howewr, the medlcal records contained no deta.i.ls of the
ted blood cell (RBC) components trmsfujed and no
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copies of laboratory rcports or irmsfusi.on recotds that
would allow tmcing to specific donors. The hospiral blood
transfusion laboratory dbes not have records dating back
to 1989.

It has been established that rhe transfusions were
given before the introduction of dedica(ed RBC units for
neonatal usi) [which allow I unit ofRBCS ro be diyided into
smaller allquots and used at different (imes for the same
neonate, thus reducing donor exposure). lt is l ikely there-
fore that the transfusion episodes represent four differ€nt
donor exposures. For each of the four rransfusions, a smaLl
volume of RBCS would have been withdrawn from one
addt blood pack.

A second indMdua.l (B) developed definite VCJD in
1998 ed died ar the age of4t yeas. The age-specifc inci-
dence ofr€JD in rhe 40- to 44-year age group is 0.08 per
mill ion. He was identif ied as having received a total of 103
donor exposues during the course of two sepilate trans-
fusion episodes between )une and October 1993, in a dif-
ferent hospital (Y). Because Hospital X (and thus Individual
A) was supplied by the same blood center as Hospitalymd
Individual B, the question arose as to wherhertle rwo cases
might have shued a common donor.

The 103 donols o lndividual B have a.ll been identi_
fied and assessed as beingiar i isk ofvC)D for public heaJth

.purposes." Ninety-ninerof these dono$ ale alive more
thil.2o yeiqs :ifter the ftmsfusions to Indi\idual A and
four have died of causes of dearh unrelated to CID or.
any otler neurologic disorder according to their death
certificates.

From a revlew of records of rhe 103 at-risk donors
from 2003, it was established that l8 of the cohort had
dcinated in euly 1989, at the relevant time for transfusion
to IndividualA. The records of these lB donors werc exam.
ined to determine whether the RBC components donated
in eilly 1989 were issued ro Hospital X in which Indi-
vidual A had receiv€d the blood trmsfusions. One such
donor hai been identified, who donated a unit of RBCs in

.edly 1989, which was iesued to Hospiral X 6 days larer.
This unit would have been l3 days old ar rhe time of the
6rst tlmsfusion episode recorded in rhe medical notes of
Individual A or 29 days old at the time of the next rrahsfu-
sion eDisode.

The pediatriciu at Hospital X, who cared for Baby A,
has confirmed that in t989 riere were no specific guide.
lines for iop-up trmsfuslons of premarure babies. There
was no system for alloc3tlng a particular unit for sequen-
tial top-up transfusions on rhe same baby, ild provision
of specific neonatal RBC units only cme into place in tlre
mid-1990s. It is probable that, in 1989, standard RBC units
would have been provided ofblood group.O o-r A, depend-
ing on the blood.group ofthg baby. The donor in question
is group O. The hospital ubed "fraher"unirs bypreference,
md tt is highly unlikely rhat they wouJd have used 29-dal.
old RBCs, but the pediatrlcim cou.ld not exclude the pos-

sibil iry that l3-day-old RBCs would have been used for a'
top-up transfusion. There is therefore a possible common
donor to Individuals A and B.

It should be noted that the potential common donor
made 26 donations in all, and the €arly 1989 donarion was
the first of these. The donor continued donating unti l
Ianuary 2005. The 26 donations were processed and pro-
vided 29 blood components that were issued for direct
clinical use (including the component transfused ro Indi-
vidualB, md the RBCunit issuedtoHospitalXin February
1989) and I I plasma componenls, which were i jsued to
the Bio-Products Laborarory for fractionation, before the
use of UK plasma was discontinued in 1g98.

_ 
To assess wherher the potendal l ink observed might

be a coincidence rather,tim re{lecthg tie occrirence of
two VCID trmsmisslons from a single donor, fuither
exmination of records was performed to try to stablish
the likelihood that a randcinily selected donor who
attended in the relevilit tim; pbrlod in 1993 (i.e., the tine
of the umsfusion episodes to lndividual B) would, by
chdce, also have attended in th6 time period of the trms-
fusions given to Baby A in lgg9. Unfoftunately, due to a
chmge in record sys(ems at tI€ end of lit92, ir was not
possible io interrogate individual donor records,ovei
these two time periods.

Donor records over similar t lme periods in later yeus
were tiercfore examined. For e*arhple, we identified
donors during the relerot period tntsgz md lootea ilit
to determine how mmy of those donors had donated in
the relevant months 4 yees earlidr (the trmsfusion to
Individua.l A wd in 1989 md Indlvidual B in 1993)- This
exrcise was performed for thred combinatlons of years:
1997/1993,  1998/1994,  dnd 1999r1995.

The results were fairly consistent over the three
periods exmined, with I O% ro lrt% of donors donating in
both the relevmt time. periods. Hospital - X ,aa"iua,
approximately l0% of t}re blood supply ftom the blood
center in qustion, so it would be expected that about l0%
of th€ (approl).10% who had donated at the right time in
I993 would also have donated at the right rime in l9B9
with the donation being issued to Flospital )c Thus, the
fiiding that one of rhe 103 (i.e., roughly lyo) idenrified
donors who donated to Recipiint B jn 1993 had also
donated in the period duringwhichBabyAwas transfused
in t 989, md whose blood was issucd td Hospita.l x, is just
what might be expected by 'toincidence,,, 

iugglsting that
coincidence cmncit be ruled out ar an erplanation for the
link betw{ien.the two recipients wh6 developed vCID.

DISCUSSION

The case of vCjD described in *ris report (Individual A)
received blood transfusions. in. infancy in 1999, but the
donors who provided these components cilnot be iilen-
tified beause medical records are incomplete for the

VCJO Iヽ A TRANSFuS10N RECtP,ENT

peiiod in question. Nevertheless, a blood donor who has
been judged to be at risk ofdeveloping vCID, because ofa
donation transfused to another VCJD case, is known to
have donated blood that could have been transfused to
Individual A The quesfion is whether the developdent of
vCJD in lndividuals A and B was caused by transmission of
infection thrbugh blood transfusion from a common,
iirfected donor..While we cannot rule out this possibility,
further investigation suggests the observed pattern of
events would not be unerpected in the absence of any
causal l ink between the two cases.

Investigaiion of other donors at the sme center indi.
cates that there is a l07o probability that an individual
donor would continue to provide blood pver a 4-year
period and a sinilu chance that this blood ws used in
Hospita.l X where rhe transfusions ro lndividual A took
place. The fact that one of 103 aGrisk donors provided
blood on rwo occasions separated by 4 years and rhat this
blood was used in a particu.lil hospital is rherefore not
surprising. It is also of_ngte that 48% of blood donors in
this region are blood group O, as is the "common,'donor
and both recipients.

This exercise has highlighted the difficulties in tlying
to retrospectively link hospital and UK blood service
records afteran intevalof lsyears.The implementation of

. theBlood SaJety and QualiryRegularions (2005) enactinga
. selies of !U Directives on quality and safety stmdards

for UK blood establishments and hospitals now means
that there is a statutoryr;quirement to ensure thatsystems
are put in place to ensure future full Faceability of blood
componenis issued and for these records to be main-
tained foi 30 years. Had this beeir in plqce ZO yeds ago, we
would have been able to esrab[sh with cerlainty wherler
or hot Individuals A and B shded a commdn donot

The ar.risk donor is still alive more than zO yeus after
the donation pslentially trairsfused to Individual A and
this would represent protractid suryivol in m individual
infected wirh vCJD.t In the three clinical cases of estab.
Ushed trmsfusion ffmsmission tlle two dohors deve.loped
symptoms of vCfD li, 21, and 40 months after providing
the three implicated donations. Howe.ver, both these.indi-
viduals md all three of their infected recipients were
methionine homozygous at Codon 

'129 
of the human

prion protein gene (PRNP), as were lndividuals A and B. tt
is possible that individua.lswith anblternative genotype at

. this locus could be infected and survive for many years,
..and possibly beyond the normal life span, without devel-

opirg clinical disease.. The Codon 129 genorype of the
at-risk donor is unknom-

The at-risk donor provided 25 donations be.rween
1989 ud 2005, subsequent to the one potentially trans-
fused to Individua.l A. A rotal of 2g individual blood com-
ponents from these 25 donations were issued to hospitals
for clinical mq including ttre transfusion to Individual B.
While the fate of ti.e remahing 27 blood components has
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not been traced to named recipients, no other cases of
vCID that appear on the NC/DSU.dalabase have a hisrory
of blood transfusibn, which could link them to this donoi.
Because of t lre sophisticated CID surveil lance systems
thar exjst in the UK, it is very unlikely rhat any of the
recipienrs could have developed VCJD but nor been
reported.

Two o[ the previous rresfusion_trusmitted cases
received blood from a common donor, with donations
sepilated by 4 months, indicating that it is possible that
infecrjviry in blood in yCID is susrained rhrough parr or all
of the incubation period, consistent witi some,5,6 but not
all,7 mimal studies. Slmptoms of vCJD developed in tiese
transfusion-transhitted cases be&yeen 6 and g.yees post-
trmsfusion. Individua.l A was transfused lZ yeus before
dnset ofVCID aDd the incubation.period, ifOris was trani-
fusion transmission, was therefore more &an double thaf
observed previously. However, tle trosfusions in Case A
look place in infancy md there is evidence cif reduced
suscepdbi.lity and extension ofjncubarion periods jn neo_
natal mice ex!,erimentally exposed to scrapie as a result of
inefhcient infection of the immature spleen.s If Inaividual
Awas infected byblood transfusio$ it js surprisingthat iro
other recipient ftom the-common donor has dweloned
vCJD, even allowing for some deaths ftom the mderlying
condition before symptoms of VCJD might have appeuedl
Although rhe Codod IZ9 genotype,ofthe at_risk donor ild
the ot}|er 22 recipients is not known, approximately 40% of
theCaucasian population are methionine:homozygous at
Codon 129 ofPnNp.e

In conclusion,.cfuCLmstmces raised the Dossibiutv
that an additional two cass of transfusion-tnnsmitted
VCID have arisen, which re l inked by a common donor' who has not developed vC)D. Tn.-errecords at the time of
the nrst trusfusion.ue incomplete Md an assessment of
the tikelihood of trusfusion trasmission depends on a
rmge of consideratjons, including rhe chances of .blood
belng provided by a single donor to trto lecipients in dif_
ferent hospi(als, the pro(acted survival in the donor and
Recipient A, md th€ absence of disease in a cohort of-
other individualswho received blood $ansftrsions_derived
from the same donor. AJthougtL transfusion transmission
cannot be excluded in the case of lndividual A, it ls.also
possible that disease in tNs individua.l was caused by
tlansmission of bovine spongiform encephalopathy infec.
tion tfuough the food chain, tlie presumed.cause of vCJD
in other primary cases.ro The likelihood of food-borne
exposure in Case A canot be estimated directlv from the
dietary history but there is evidence of increased suscep_
tibiliry to primary vilD ir yor.g"r 
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100201 2010/9/2` 10052( クヽスター
吃燥濃縮人

証液凝固第
風因子

乾燥人血液

疑固第MI因

子

人血漿 米国
効

（ 有 有 無

10020` 2010/9/2` 100522 クヽスター
屹燥濃縮人

伍液凝固第
IIl因子

人血清アルプ

ミン    ・
人血渠 米国 有 有 無

100211 1 2010/9/2( 10054(
DSLベーリン
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第X■ 因子
フイブリフゲン
カ1第X III因

子
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寃

分

加

・

有
成

添
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ゴン■ .
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加

有
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