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研究報告の公表状況

A linked dOnor―rccipient study tO

evaluate parvovirus B19

transmissiOn by b10。 d cOmponent

transfus10n

SteVen H  Kleinman et al ,  BL00D,

22 0CToBER 2009 _ VOし uME l14,

NUMBER 17

公表国

米国

販売名 (企業名 )

研
究
報
告
の
概
要

報告企業の意見

蝿i轟垢鱗‖鞍 :聯瑾髄際鍬にび受血者由来の保存血液検体中の B19V DNA量 を高感度のリアルタ
イム定量PCRア ッャイにより′1定 し,B19VDNA陽 性成分 (赤血球製剤 77%,全血由来血小板製斉J13%,新鮮凍結血漿製剤 10%)の成
分輸血による B19V感受性 (輸血前に319V IgG抗 体陰性)受 Ell者の 319V感染率を評価した。実際にはB19VDNA陽 性であった 105例の
供血者由来の B19VDNA ttllt成 分 112検体が輸血された,輸血前 B19VIgG抗 体保有率 78%の 112人の患者群 (24名 が感受性受血者)に

認 予禁 言i3静 鷹 辮 鮒 礼 霧 鮒

fttβ織 垢 輛 :隈 1現層霞震語 lTttv
L前 319V IgO抗体陽性)1例で既往反応が認められた。本研究では,

319V DNA量 1061U/mL以 下の成分輸血による感染伝播は起こらない,ま た, もし感染が起こったとしても,感染率が50%以上を示す多
くの輸血感染症 (HIV,HCVな ど)と 比較すると,319V感染はまれな事象であることが示された。

今後の対応

使用上の注意記載状況

その他参考事項等
BYし -2010-o397

Q

本研究では,受血者の状態による評価はなされておらず,ま た調
査の規模つまり,評価のターゲットである感受性受血者数が少な
いためこれらを加味した研究がという問題が残されてはいるが,

ヒトパルボウイル不B19の DNA量 について, 10861U/mlと いう
安全域の目安が示された。なお,弊社のコージネイ トFSの製造
工程培地で使用されている血漿分画成分に使用されるミニプー
ル血漿においては,ヒ トパルボウイルスB19に 対する lVATを実施
しており,10E51U/ml以 上が確認された場合は,そ のミニプー
ル血漿は製造ェ程から除去している。現在の科学水準では,ヒ ト
パルボウイルス,19を 確実に不活化する方法は存在しないため,
感染リスクを完全に排除することはできないが,伝播の可能性は
非常に低いと考える。             ヽ
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Our srudy is the 6rst to cvaluate tresmissioD ir oultiple
recipienrs who do not havc preexisting B I 9V IgG and hcncc do nol

have this mdhanism fo! potenlial proteclion agains! acqujring

Bl9V inicctjon. In a study from Africa, there was a single

dwumen(ed case of lack of Bl9V lraNmission lo a suscep(ible

pcdiatric rccjpienl mnsfused with a red cell unit that had a Bl9V
DNA concentration of 6 x l02IU/rnL jn the presence of Bl9v
IgG.?o There arg somewhat more dala about lhc lack of uansmis-

sion to recipients witb preexisting Bl9V IgO. In a study conducted

ir an adolt hematology scruice, 6 adull recipierls with hcmalologic

malignancies (5 of whom underyeot sled cell radplanlation)
wcrc ideohfed as tFnsfused witi blood componcns thal were

rctrospecljvely found lo conlrin B l9V DNA at lcss than 106 geq/

fiL; in 4 of 5 evaluated cases, the DNA-positive component also

contained Bl9V IgC. Each recipient wu Bl9V DNA negative

when tested 3 lo l8 days afler trmsfusjon,le and none shorveC

clinical symploms of B I 9V infection on rerosfEctive charl review.re

Thc mrchanism to explain lack of lransmission lo susceptiblc

recipjerts by B l9v DNA{ontaining uoils is unkrown bul could

be relatcd ro the lack of a large enough inoculating dosc of Bl9
virions to cstablish infcction. Th;s could bcduc to the ratio belwecn

infecdous dose md virion number (which is not known), lhe low
levels of tmnsfused intact and/or rcplication compelent virions in
units wilh low DNA concenuadoDs, or neulralizalion of otherwise

infectious virions eilhcr by snlibody in fte transfuscd unil ot by

p6sively transfused anlibody from olher unils.rz In supporl of lhe

lartcr cxplanarions, we note that all DNA-positive units (ransfuscd

to susceptible rocipients in our sudy contained B 19V-spccific IgG.

In addition,it is highly probablc that all rccip;cnts of Bl9V
DNA<ontaining componenls received somc addi(ional blood

compoDeots witi B l9V IgG; this is based on our previous 6ndiugs

thar 739, ofdonos who condbuted to lhe RADAR reposilory had

Bl9V lgCI and that RADAR recipients were lransfqscd with an

averlge of7 blood componcnts,z3

Ow ncgativc tusmision nndirgs dc cosistqrl wjth prioN
publicarions fiat hav€ shown fial hjgh plNma concenhdoN ofBl9V
DNA m aquircd for tmromissim in the sctting of lrdsfused pooled

plama prcducs. The minimal inf*tiors dose of Bl9v DNA d@-
men(cd to ctus a sympromatic Bl9V inf€tion in a Kipimt of factor

VIII @nenmc devoid of Bl9V IgG w6 2 X ld ru based on tlre

iolusion of 3 vi0ls of a prcduct wili a DNA sncentElion of
65 x ldlU/vial (ic 13 x Idru/ml' when erch vial w6 @onsli-
btei in a 5-mL volume),J Ffrhemorc! w9 @ awso of only onc

comptrhensivc qumlitative transrnission study ofpooled pluma pod-
ucb mdufactured from multiple donatjffi.llJz Thal study, conductcd

apprcxioareLy l0 yes ago, ws m ope*label phaw 4 rial ofpooled

pl6ma, solvcntdelergentfsled (PI-AS + SD pmdued byMlcx, now

defunct). One hMdred Bl9V-swnegarive voluntes werc infused wjti
pnJucr frbm l7 different oeuiacluing loa. Of 19 subj€Ls who

reived the product frcm 3 lob tlat conbined at l*t 2 X l0egeq

Bl9VDNA(ie, 200 niLprcdudintused at > l0? Bl9V DNAgeq/nl),
l8 scrcconveded dd l7 showed Bl9 viamia. Although tle irvestiga-

toN expMsed lheir rcsulB in ge{ml. il hc subsequentiy b*ome
stabliJhed hat forB l9V an IU and a geq rc apprcximatcly equjvalent.

Ir conmq heE werc no suonvenions in 8l subjccts whg @ived
product fiom I of | 4 lols conlainjng lss tha I S geq/nl B 19V DNA;
however, tbe invesdgaloE did rcI morc pEisdy quotitate tie mount
of Bl9V DNA in ri6e nontusmj!dng lob,

In our sludy, which was designed lo syslemati€lly study

hnsmissibiljty from Bl9V DNA-positivc units with le$ than

lcF ru/mL, wo mnsfused only 2 components witr high Bl9v
DNA concentrations (> lOt IU/nL) but werc unable to directly

evaluatc !heir transmisslbility ir susceplible recipients, because

both wcrc lransfuscd to r€ipienls with pEexisting B l9V IgG. We

uscd quantjtative Bl9V anlibody testing to j0vestigale whclber
exposurc lo lhis very high Bl9V DNA concenraion cguld

slimula(e !he recipient's immune system to respond. AlthouBh not

dendrivc, a +fold boost iD Bl9v IgG io tIo follow-up sp€imcD
from one of thcsc recipicnts suggcsts (h!t a component with very

high Bl9V DNA concentration (* 5.8 x lotr ru Bl9V DNA
infused) ca result jn u anamneslic response (implying ttusi€n!
aclive viral replication) in a prcviously oxposed rccipieot wheu $e
prerransfusion antibody titer is relatively low (15 IU/mL in this

recipienr), Our resulrs are consistcnt wi{h similar 4-fold B I 9V IgC
increases *hich werc rcponed I month afler trusfusion in 2 of
2 B I 9V IgC-posirive volunleers who remaired asymptomatic after

transfusioo of 200 mL PLAS + SD al a B I9V DNA concentmlion

of 1.6 X 108Iu/mL.rl In addition, in the previously described

study of adull hcmatology palienb, therg was also one Bl9V
lgG-posirivc recipient of a red blood cell unit containing
2.2 X 106 geq/mL of Bl9V DNA; (his recipient was positive far
B I 9V DNA al poslransfusion day 5, negarjve when retested on day

35, and asymplomatic for BI9V infection on chart review; Bl9V
IgC titer was not lePoned.le

Despite lhe large sizc of our linkcd donor-rccipicnt rcpository,

thg use ofa very sensitiv€ B l9v DNA assay. Md I rigorgus testjng

algorirhm, this study was subjec! to several limitations. The

collcction of recipicnt follow-up sp€cimens 6 (o l2 months oncr
kansfusion limjtcd thc laboratory technjqucs that wc could use to

diagnose ncw B I9V inf@tion. In addilion to our primary assess-

mcnt of thc devclopmcnt of ncw Bl9V IgC fomatio!, wc also

tested for new appearmce of Bl9V IgM and Bl9V DNA.
Howcver, the natuml history of acute Bl9v infection predicts lhrl
borh ofthes€ markers would probably no lotrgerbedeteclable al the

rime our follow-up spccimens wcre collected, unless lhc recipien!
had dcvcloped a pcmislcnl infection,lul Our sludy was also limitcd
because most rccipjcnts (787o) of Bl9V DNA-positivc units were

Bl9V IgC positive before tEnsfusion and lhus presumably wetc

paf,ially or lotally prct@lcd againsr B l9V rcinfection, This limitcd
lhe sbtistical lowcr of our negativeresult such tiat thc upper 957o

CI could not rule out a lransmission tate as high as ll,?7o.
FffihermoE, most of (bc 24 susceptible rccipienis rccivcd compo-

nenrs wirh very low B l9V DNA concenlrarions (< 20 IU/mL), we
idcntifcd ooJy 5 tirufuscd componcots witi DNA coDceDtrations

betwecn l0l and lS ru/ml,t 4 of these were Bl9V IgM and IgG
posi tivc, and onc of these (DNA levcl of 4.3 X I 05 ru/ml) lackcd

Blgv antibody. Furthcmore, only one of th6o componcnts, 8

plasma unit containing a tolal infused dose of approximately

7 X lotru in Lrre prcsene of Bl9V IgC, was trarsfused lo a

susceptible recipien!. Simildly, although we identified 45 trus-
fuscd components with B l9V DNA@ncenkations betweetr 20 ild
1000 ru/ml", only 7 were lransfused to susceptib)e @ipicnts.
Fjnally, although we obtained guestionnaires froo recipie!ts at the

time of follow-up (6.12 months after mnsfusion) and none of thc

Ejpients had been diagnosed with B | 9v disease, we were unable

to dennitively 6s€ss noDsp{ifc $}optoms tlar @ occu with
B I 9V jnfcctjon st such a long interyal alter tmnsfusion,

Wc expresscd our findings 6 tic r.tc of transmissios in
suseptiblg recipients bccause this €llowed u5 lo gxtmpolate our

findings to odcr kbsfiscd rccipicnt populations; ic, ir sllowcd s
ro calculate a ier uoit rjsk. This per unit risk in our older surgical

@ipieots an thcn bc applied to populations with a higher
suscepribility mte (cg, fctuses uoderSoing inhurerine hnsfusion,
)oung palientt pith sickle ccll ancmia ortbalassemia, patients with

No. ol 8t9V ONAToEUv€ cohponent!
&&Btusd lo susc€ptible reclpionl6'

No. o, B19V DNA'potitiv. compoNnls
Uanstu6€d !o nonsu*€pllble reclplents
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tFor 7 B19V oNA'FsIivo donatioG, more lhff 1 6mponenl ws tonstus€d::bo { nonsus€ptibts rocipisls roc€lv€dmofe ths 1 ,osrliw compon€nt

specimen), and the typc of blood componenl, As per RADAR
repository dqsign, rhe majority (74%) of lmnsfused DNA-positivc

. componcnls wcrc rcd ccll concen trates. Twenty,four of dlc I I 2 com.
pooenB (2 | o/o) were transfusd inlo susceptible .€ipicnts. Among
tbe 214 conrrol rccipients (2 controls selecled per c6e), a very

similar percenlage (2070) were susccplible. Six of fie 7 DNA-
positivc Lomponentr wilh the hithes( concenualions were Uans-

fused to nonsusceptible rrcipients: rhese included all 3 components
with DNA conccntralions grcaler rhan 105 IU/mL.

The primary analysis of trasfusion lm6mission was cstnctcd
to tic 24 susccpliblc (Bl9v IgC ncgarive) cascs (21 transfused
wiLh red cell r) and rhe 4) susceprible controts. There were no B | 9V
infeclions obseryed in these 66 susceptible rccipients basd on thc
abrence of B I 9V IgC, IgM, and DNA in (he follow.up specimens.
Thus, the I.!nsmission mle was 0olo in bolh ases and contrcis, with
an upper 95Vo Cl of 11.'l4o in cases and 6.970 in contrcls. The
lransfusion{raosmissjon ralc was thcrqfore cslimated al 0.07a

[0.0olo (cases) - 0.07o (conrrols)], with an rppet 95o/o CI of ll,1qa.
Allhough I8C seroconvcnion could not bc uscd as a crjterion

for establishjng lransfusion{mnsmission in nonsusceptiblc sub-
j€ts (tio€ wjth precxisring Bl9V IgC), rhc crjteria of newly
dcvelopcd B I 9V Dh-A or IgM wcrc still applicablc. There werc no

such fildings io c4c rccipjcnrs. Howcvcr, orc IgM seroconvcrsion
w6 idcntibed in a B19V IgG-positive (ooNusceptible) @D(rcI
rrcipjent who remained DNA negativc. Because tbis recipien! was

transfuscd wjth only 2 DNA'negative €d cell sniG (aod ng
noD.RADAR units), it is lilely !ha! {he IgM serconversion
represents a false-posi(ive result or possibly a new comunjly-
acquired infcctjon. Testiug also identi-0ed B19V DNA in follow-up
3pecim.ns of 3 olhcr control recipients. However, tesling of thejr
cuollment specimens indicated that Bl9V DNA w6 prcs€nr
bcfore ltusfusion at opproximatcly lhe samc concentGtior jn all
3 cascs. Furthemore, their enrollment and follow-up spccimcns
wwpositive forBl9V IgC antibodies. Thus,lhis pafiem indi€ted
peNistenl Bl9V inf4lion (existing beforc rcceiviog RADAR
tmnsfusions) ntler Ihan rccent B l9V acquisiuon.

To furthcr evaluate whethcf lffsfi.sio0 with Bi9V DNA-
containjng units eliciled aD immune responsc jn subjecLs with
prcexis{ing Bl9V TgC, we pcrfomed quanlilative Bl9V IgC
lesting of enrollmcnt and follow-up specimens of the 5 rccipicnts
who were Bl9V lgc positive al enrollmcnt and who rcceivcd rhe

highst li(er DNA-positive componcnB, rwning that thcsc would
provide (ha maxjmal s(imulus for such an immune rcsponse.
Prehnsfusion B l9V IgG levels were highly varjable, nnging from
7 to 165 ru/mL, As sen jn Table 3, I ol the 5 recipjents, who
r4cived thc highc* titcr component (a! a Bl9V DNA @ncenm-

tion of2.9 x 10r0lU/hLora total dosc of - 5.8 X I0rr ru in rhe

20 mL plasma containcd in the red blood cell component), showcd
a 4-fold increasc in B19V IgG titer. This recipienr had a relativcly
low prctransfusion titcr of Blgv lgc (15 ru/n[-). Qf lhe o{he(
4 recipjents, I showed a 2-fold increasc, 2 had unchanged tilcrs.
and I showed an !lmost 2,fold decrease.

Dlscussion

Io this srudy wc idcndficd donations thr had a poteotial mdkcr of
Bl9V infeclivity (ic, B)9V DNA) through retrospectivo screening
of blood donations and subsequently tested recipients of compo-
ncnts ftom lhese donalions for the developmcnl of ncw BlgV
in[cction. Our approaoh w6 designed lo sy5temnrialiy delcrmine a

mte of transmission from all units with thjs potentjal infeclivity
meker 8!d to eslabliSh eilher the presence or absencc of transmis-
sion whcn it was known that a susceptible (iq Bl9V IgG negalive)
recipient was transfused with'a potenrially infcctious (ic, Bl9V
DNA positivc) unit. This study daign is in contrdt to most olher
Bl9V studics in which investigrtions werc smclured to prove that
tmnsmission occudcd in a panicular casc.

On tlc bcis of our firdiDg of nont4mission i! 24 cvaluablc
susccp(ible (B l9V seronegative) recipienls of componenrs wirh a

BI9V DNA concenrration 16! lhan 106 ru/ml. w9 conclude that
thc ralc of lransmission from such components mngcs ftom 0% to
ll.7% (which is the upper 95% confidence bound); tbus, eitier
mnsmission from such componcnG d@s not o@ui or, if it docs, it
is a relatively uncommon evgnt in compdjson to most other
l€nsfusion{ransmissible viruses in which infetion raics cxcced
50% (eg, HIV, HCv).rl

Table 3.Antlbody quantitation studia in reciplenls transfced with
componenb with tho hlghest B19V DNA conceFtrations

Ttrn6f us.d cmtoned r.sull!

○

○

3,Xl゛ U/mLlth Ch 188 8い O pOЫ l■ 31o`Bヽ 9V oM and ЮG,Юs not hduded 6
tい はЫO oecal● 3● 3 end menla“ bltt υ,,“ mans woo boい 019V o0
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@ng;nital or acquired h)pogammaglobulinemia), bced on tie
6sumption thal lhc cquivalcnt dose of Bl9V transfused into a

BI9V lgc-negative hematology or surgical paticnl will result in
productive infection (ie, viml leplicatjon) at the same rate, ln our

opinion, it is unlikcly thai thc infectivity of a B l9V DNA-?ositivc
transfused unit will be relaled gjthcr to lhe underlying disase or to

thc ovemli immune slatus of a B l9V seronegalive recjpjeot, even

though il is well accepted lhat rhe clinical manifestations of a B I 9V

inJetion will bc in0ucnced by $ch bost factoro (ic, ifinlectcd with
Bl9Y an immunosuppressed patient or oDe witi an lndeilying
hemolyric syndrome might have a worse cljnical outcomc).t

We o aJrc malyzc u dab on a population.wide basis; l@ked al

in this way, we did not det!.t my cscs of definio B19V umsmission
(with $c cxeption of 6e one possible ce of m oamestic imunc
BpoN) aftd the trmsfusion of blood compoocn6 from 12 529 B l9v
DNA-ts1ed donalions inlo a @ipient populatjon with a prchnsfusion

Bl9v IgC pEvdcn@ of?8Eo.

As pa( of this study, we also genera(ed a lege body of bi@d
dono! data. We found rhat Bl9V DNA pevaJerce jr l2 529 tesred

dona(ions was 0.847,, consistcnt with our prcvious rcpon of 0.887,

in 5020 donation samples lrom thc samc RADAR rcposilory and

wilh higher end estimales in litenturc.! 25 The large majorjty of

our DNA-posllivc donations had low or very low DNA concentra-

tions (5370, '7lVo, and 93Eo below 20, 100, and l000IU/mL,
rcsp€tively), consistcnt with the inrerp.clalion that the incresed
DNA p.evalenca found in recen! donor studies is due to the use of
morc scnsitivc nuclcic acid tcs!ing assays. In contrast to thc hiSh

rate of overall DNA detecrion, ou( rate of detec(ion of high-tirer
DNA positives (> 106 ru/ml) was approximalely I in 6000,
consistent with bod lhe newer and older literature.T'!,15 Thcsc

high-titer uoits dc known to occur in tbo acute phasc of Bl9V
lnfection; lhus, they lack borh B | 9V IgC and IgM otibody as was

thc csc in this study.'r ln contrast, 967o of thc rcmaining

DNA-positivc donations were Bl9V lgc posilive, which is the

exp€ted r6ult jn resolved or pcrsistcnt infrction.35s
Cudcnt practjces for blood donor screeilng for Bl9V in

dcvclopd counrics uc almosr cxclusively confrocd to iesting
pl6da dcsignaled lor fnctionation for thc prcsen€ of high B I 9v
DNA @0@nt$tions.(!1 Therc has bcen rcccnt dcbate about

whether such sclecning should also bc applied lo lransfused blood

componcn(s: this is curcntly nor done bquse of lhe lack of
dgmoDstrated adverse clinical gutcomcs from Bl9V infectign in

blood component rccipients and $g considedblc cxpcnsc of such

tsting. We are aware of only one country, Cemany (vhich also
pcrfoms.bl@d tcsling for Ausrja), in which some blood banks

cutreilly @nduct B19V DNAscreening of blood donadons 6d usc

the resulb to rclasc blood components for lnnsfusion.ls.Their
testing is conducted in pools of 96 samples with an assay that can

rcliably detcr units with Bl9V DNA gEater than ld ru/ml.

BLMD.22 OCTOBEF 2009. VOLUME ]14, NUMBER 17

Othef Cerman blood banks conduct B l9V DNA lesting refospec-
tively afrer the red cell component has b6en transfused.3s In arc@nt
abstracr, prcliminary data indicatc that Bl9V kansmission (docu-

menled by a posirive B l9V DNA tesl in lhe trunsfused recipient)
from retrospectivcly tcslcd red ccll componcnts @cured when thc
Bl9V DNA concerirra(ion was grearcr than l05lU/mL bur nor
when thc conccntation was bclow this lhr0shold.l?

Our study rcsults co!6m tlat, if prospedivc, real{i$c B !9V
DNA blood donor screening were to be perforfrcd, thc 6say
sensirivi(y used in Cermany (ie, det6tion linil < 105 lU/6rL) is

reasonabic in that jt ensures rccipicnt s[fety while p.eventing
unncccssay discard of a much larger number ofbled components.
Ou lind.ings do not suppon 6e need to use bore-sensitive Bl9V
DNA nuclcic acid scrccdng assays. ln conclusion, oua data

indicate lhat bl@d componena wi(h Bl9V DNA less than ICF ful
mL (almos! all of which contain Bl9V-speific antibody) de
slikcly to transmit B I 9V infeclion.
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研
究
報
告
電
概
要

0慢 1■波万狂灰群 |こおいて新規レトロゥィルスXMRVは検出さオ1ンなかった
背景 :2009年 10月 、米国の1曼性疲労症候群 (CFS)患 者 101名 のうち68名 が、異種指向性ネズミ白血病ウイルス関連ウイルス
(XMRVi以前に前立腺がんとの関連性が示された新規ガンマレトロウイルス)に感染していることが報告された。本知見が確認され

使用上の注意記載状況 .

その他参考事項等
′―タ ロ 、 Lフ

「
r｀ 外 ロ ノツハ ′′ た し しヽ 、フ ri^脳 ‖こ こ 寺 ノコ 0パ ス 心 υノ社 ゎTc(口 原 l― タ ノヽ ′よ
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告 て 水 は

'Ч
の う ソ。 伐 々 は 、大 国 の

CFS患者がXMRVキャリアであるかどうかを調べた。
方法 :本試験のCFSコホート患者は、検査により他の器質性疾患を除外されており、CFSの CDC基準を満たしていた。cFS患者 186
名の血液検体から抽出したDNAについて、特異的オリゴヌタレオチド・プライマーを用いたnested PCRに よる、XMRVプ ロウイルスお
よび関連性の高いネズミ白血病ウイルス (Mし V)のスクリーニングを行つた。DNAの内部コントロールのため、細胞 βグロビン遺伝子
を増中冨した。陰性対照 (水 )と陽性対照 (XMRV感 染分子クローンDNA)を含めた。βグロビン遺伝子を186名 全員の検体で増幅した
が、XMRVも MlンV配列も検出されなかった。
結論:英国のCFS患者由来DNAからは、XMRVまたはMLV配列は増幅されなかった。本試験では英国のXMRVが cFSに関連する
証拠を見つけなかつたが、北アメリカとヨーロッパ間でのXMRV感染の一般有病率に集団差がある可能性があり、米国の2グループ
が前立腺がん組織にXMRVを発見したにもかかわらずヨーロッパの2試験で発見されなかったのは、このためであるかもしれない。

赤十字アルブミン20
赤十字アルブミン25
赤十字アルブミン20%静 注
4g/20rnし

赤十字アルブミン20%静注
10g/50n■ L

赤十字アルブミン25%静 注
125g/50rnL

血液を原料とすることに由来
する感染症伝播等

報告企業の意見 今後の対応
英国の1曼性疲労症候群患者 186名 の血液検体から、新規レトロゥ
イルスXMRVの DNAは検出されなかったとの報告である。
XMRVはマウス白血病ウイルスと類縁な脂質膜を持つ大型RNAウ
イルスである。このイ生状からは本製剤の製造工程でウイルス不活
化・除去されると期待されることから、本製斉りの安全性は確保され
ていると考える。

注目すべきウイルスとして今後()引 き続き、新たなウイルス等に関する
情報の収集に努める。
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cthidium bromide. Each PCR run consislcd of tcst samplcs, slr
ncgativc (water) and wo positivc controls. The positjvc conlrol
was a dilution of a plasmid r*ith a fulJJcngrh XMRV (isolatc

\?62) inscrt, gcncrously giftcd by Dr R. Silvcrman. To validatc

thc scnsitivity ofthe PCR, an cnd-point dilution ofthc plasmid was

pcrfomed, To dctcminc spccificiry of thc PCR, a samplc of
human DNA from thc LNCaP prostatc canccr ccll lirtc (Amcrican

T;pc Culturc Collcction, codc CRI-1740) was amplificd with thc

XMRV and Ir{LV primcr scts. To cnsurc intcgriry of t-he DNA
cxtracis, thrce randomly sclcctcd samplc wcre titratcd to cnd-

point using rhc hBG PCR to dctcm6c if the PCR copy numbcr
cquatcd with thc A2oo. To dctcmine if the DNA cxtracs cxhibitcd
iow lcvcl non-spccific inhibition of PCR, l0 samplcs wcre

subjcctcd ro 30 cyclcs of thc first round hBG PCR (rcaction mix
and condirions as above) followcd by 40 cyclcs of a ncstcd rcal-

timc S\RR-grcen PCR using thc S't'BR:grccn Fast PCR kit
(Rochc, Lcwcs UK) according to lhe manufacturcr's insmctions.

Results

Nested PCR Validation
Based on A26a of thc purilicd piasmid, both primcr scts --

C{\4RV, MLU wcrc ablc to amplifl'a single targct copy addcd to

rhc rcaction. Amplification of 600 ng of LNCaP ccllular DNA
addcd to X-N{RV and lt{LV PCfu yicldcd no non-spccific bands

whcn vicu,cd on an cthidium bromidc'staincd agarosc gcl.

Quantification of DNA sanrplcs from thrcc randomly sclcctcd

tcst samplcs by cnd-point dilution PCR #th thc hDG primcr scl

showcd concutrcncc of thc PCR-dctermincd copy numbcr with
Arco, thus indicating intcgrity of thc DNA PrcParations Ncstcd

rcallimc amplfication of l0 samplcs shorvcd no cvidcncc of non-

spccific. inhibition as detcrmincd by thc slopc of thc amplification
cuncs and thc hcight of the signal platcau.

PCR Analysis of Test Samples
lnput DNA rmgcd from l0 ro 600 ng (1.6x103 to l.l xl05 ccll

cquivalcnu) as detcmircd by A266 of u'hich 149 sampics had an

input of ) I00 ng and 106 smpla )200 ng. Nonc of thc l86 tcst

samplcs andpcd yicldcd a spccific PCR product witi cithcr the

Xn{RV or Ir{LV prlncr scts and no non-spccific PCR producr wcrc

obscn'cd. A spccific hBG product u'o ampiificd from all 186 tcst

samplcs. Thc poitive conrol us mplficd in cach run by thc

2 )anuary2ololVotr."Sllssue1le85l9-
90

Figure l PcR p70duCt5 0f the XMRV VP62(Ione.Plrners are

9eneac to MLV Oanes i and 2)o子 SpeCinc tO xMRV oaneS 4 and 5)The
Jzes ofthe respeo,ve fra9men“ are shown tane 3=200 bp molecubr
s ze ladder

dO110 1371/1ourna pOne00085199001

謎 尋 轟 :lI鷲 Iよ ti篇 !黒器 営 貸鵜 :器
rcs」も、lth CFS DNA andヽ イLV P■ mc、 もshOwn in ngコ rc 2

Discussion

Unlよ c thc study or bmbardi ι
`α

ι,wc ha、.c raJcd to dctcct

メa`Rv or closdy rclatcd MRV prO"al DNA scqucnccs in any
samPlc Fom CFS cascs Thcrc havc bccn numcrOus cla ms br an

intct卜′c acloloy 10 CFS ovcrthc yca、 ,not tatt bccム usc,asln tht

,am口
q mahy padcnも rcpo“ that thci sン mploms wcrc tお ggcrcd by
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XMRV and CFS
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Figlre 2. Nerted PCR liom thc DNA of I CFS patie6b. ptodu(t!
of generic MLV primers {including XMRV) are shown. Lanel l-8, CtS
patient DNA {2nd round); lanes 9 and lO, XMRV 2"d round and l'r round
positive controls; lanes 1l and 12, ONA of uninfeded cell line LNCap;
lane! l3-18, water (ontrols.
doirl 0.1 37 1,/journal.pone.00085 1 9.9002

Our otrn study also diflen from that of lnmbardi in othcr
rcspccts. FirstJy, thc PCR opcraror u'as blindcd ro rhc provcnance
of thc DNA samplcs. In lact, wirh thc cxccprion of lhc PCR
controls, all 186 DNA tcst samplcs originarcd from CFS paticnts.
Carc was raken to grow thc XI,IRV plasmid in a laboratory in
which no N,ILV had bccn culrurcd and no l\{LV vcctors uscd and
the PCR was carried our in a CPA-accrcditcd l\{olccular
Diagnostics Unjt rvhjch proccsscs on)y human tissuc. J\{uJrip)c
(su) warcr (ncgativc) controls wcrc includcd in cvcry run to dcrcct
low lcvcl contamiration and a PCR to amplify a scqucncc that is

conscn'cd in most murinc lcukacmia r'iruscs u'as includcd in ordcr
to cxposc any circulating N,ILV contamination and to dctccr any
variant of XMRV that might bc circularing in rhc UK CFS
population,

Bascd on our molccular data, wc do not share thc conviction
that X-lr{RV may bc a conrributory lactor in thc parhogcncsis of
CFS, at lcast in thc U.K,
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XMRV and CFS

Thc finding of bmbardi et a/. of a 67% X-MRV irGcion ratc

among CFS paticnts, ifconfrmcd, would havc a scrious impacr on

undcntanding thc pathogcncsis of this complcx and dcbiiitating
discasc and its treatmcnt. Therefore, it was important to dctcrmine
if CFS suffcrcrs in thc UK wcrc canicrs of XMRV. \\'c havc

scrccncd DNA extracts from the blood of CFS suffcrcrs by PCfu
targclcd at an XMRV-spccific scqucncc and at a scqucncc

conscn,cd amongst most murinc rctroviruses fA4RV].

Methods

Patients
A-li paticus gavc wircn inlbrmcd conscnt for thc usc of rhcir

DNA to tcst actiological thcorics of CFS, and thc srudy was

approvcd by thc South bndon and lr{audslcy NHS Trust Etiics
Commincc. Thc study recruitcd 186 paticnts (62% fcmalc, agc

rangc l9-70, mcan 39.6t I l.3yca6) lrom consccutive rcfcrrals to

thc CFS clinic at King's Co)lcgc Hospital, bndon. All paticnts

had undcrgonc mcdical scrccning to cxcludc dctcctablc organic

illncss, irrcluding a minimum of physical cxamination, urinalysis,

full blood count, urca and clcctrolytcs, (hyroid function tcsts, livcr
furcrion tcsts,9 a.m. conisol and ESR. Paticnr wcre intcn'icu'cd
using a scmi-structurcd inlcNicw for CFS [9] to dctcrminc
whcthcr thcy mct intcmational conscnsus critcria for CFS. AII
subjccts mct the CDC critcria [)0]; patjcnts wilh thc Fukuda'
spccilicd cxclusionary psychiaric disordcrs, or somatisation

disordcr (as pcr DSM-RI, wcrc not includcd. The paticnt sct

studicd is a wcll-charactcriscd and rcprcscntativc samPle of CFS
paticnts s'ho have bccn dcscribcd prcviously: all wcrc routinc
clirric attcndccs,.rcfcncd within t}tc UK National Flcalth Scruicc,
u,ho had takcn part in prior studics of neurocndocrine functioning

fl l] andlor ofcognitivc bchaviour therapy [2]. As is typical of
thc palicnts secn in riis tcniary carc ccntrc, thcy wcrc markedly

unwcll. Fcw wcrc workjng, and l9Yo wcrc mcmbcrs of paticnt
suppon groups for CFS/ME [2-la]. The lcvcls of fatiguc in this

samplc wcrc high (mcan Chaldcr Fatiguc Scalc, 26.315.4) !51, as

wcrc lcvcls of disability (mcan lArork and Social Adjustmcnt Scalc,

total scorc 28.2t7.2) |6]. Thc mean GHQ-12 score fl7] was

l9.7aB.l. Patients had bccn unwcll for a mcdian of4.0 y (rangc

l-28 y). Ofnotc was that 45% said thcir illncss dclinitcly rclarcd
to a viral illncss and 45% said it might rclate to a viral iUncss.

Ovcrall, wc concludc that this samplc is tlpical of CFS patients
sccn in spccialist clinical scn.iccs in thc UK. Wc also know from
collaborativc studies that our pa(icn6 rcscmblc tlrosc sccn ir othcr
spccialist CFS scn'iccs in the Unitcd Statcs and Australia ll8l.

PCR detcction oIXMRV md MLV sequcnccs. DNA was

extBctcd from EDTA wholc blood using a srandard phcnol-bascd

organic dcprotcinisarion proccdurc |9]. DNA conccntralions
wcrc dctcrmincd by absorbancc at 260 nm (A266). Each samplc
u,as amplificd in threc ncstcd PCR: using prlmen targctcd to an

Xtr'tRV-spccific scqucncc, to a scqucncc conscrucd amongst most

I\,ILV and, as a conrol for samplc addition and PCR-inhibition, to
a human bcta-globin (hBG) scqucncc flablc l). Each fint-round
rcact;on u,as pcrfomcd in a 25 gl Yolumc containing 0.5 unic
TaqGold (Applicd BioSystcms, Waringron, UK), l-x TaqGold
rcaction buffcr (Applicd BioSlntem$, 1.5 mM N'tg", 200 mN{

cach dNTP,2.5 pmol cach primcr to u'hich 5 [l DNA cxtract o.
control was addcd. Rcaction conditions wcre one cyclc of 94"C, B

minutcs, 35 cyclcs of94'C 30 scconds, 55"C 30 scconds, 72'C 30

scconds and onc cyclc 0f 72"Q. 7 minutcs. Sccond round reaction

mixcs wcrc idcntical to thc fi6t round and thc sample was a 'i pl

transfer from the llrst round rcactions. Second rcund rcaction

conditions wcrc o fer thc first round ovcr 30 cycles. PCR
amplicons wcrc visualiscd on a l% agzrosc gcl staincd vitir

'.:@.. ttos oNE I www.ptosone.org

Table t, Oligonucleotide Primers.
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研
究
報
告
の
概
要

ヒトにおける新規インフルエシザ Aウ イルスの感染事例 1例が ,he IOWa Dbparitte,t Of PulhC Healthか ら報告された。患
者 |す 2oo9年 9月 に発症したが、入院の必要は無く、回復した。同ウィルスはブタインフルエンザA(H8N2)と 同定され、
2009年 11月 に精査された。ブタからの暴露は不明である一方、同ウイルスのヒトーヒト感染の証拠は認められていない。
新規インフルエンザ A感染事例の速やかな同定及び精査は流行の拡大規模及びヒトーヒト感染の可能性の評価に重要であ
る。新規インフルエンザ Aウ イルスのヒト感染における調査は通年で実施されている。

問題点:|le 10Wa pep五
“
ment Of Pubに Hedthから、ヒトにおける初のブタインフルエンザA(H3N2)感染事例が報告された。

使用上の注意記載状況

その他参考事項等

報告企業の意見 今後の対応

今後とも関連情報の収集に努め、本剤の安全性の確保を図って
いきたい。|     ‐
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