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医薬品

医薬部外品  研究報告
化粧品       ‐

第一報入手日
2009年 9月 4日

新医薬品等の区分

該当なし

Effectiveness of nanof iltration in
removing small non enveloped
viruses from three different
plasma-deri ved products.
M. C. Menconi et al. , Transfusion
Medicine, 2009, 213-217

血漿由来製剤は世界中の多く
:の
患者にとって重要な治療薬である。これらの製造過程において,感染性病原体による汚染を防止する

ため, ウイルスの不活性化と除去処理を用いた効果的なウイルス除去ェ程が導入されている。すノフィル トレーション (ゥ ィルス除
去膜濾過)は特にサイズ排除によるウイルス除去構造となっており, ヒトパルボウイルス 319(319V)や トルクテノウイルス (TTV)
などの小型でエンベローブを持たないウイルスを除去する際に有効とされている。本稿では,3種類の血漿由来製斉」:アルブミン溶液 ,

プロトロンビン複合体 (PTC),血 液凝固第 IX因 子 (FIX)から319Vお よび TTVを ナノラィル トレーションによって除去し,その効
果を評価した:各製斉」に各ウイルスDNA陽性血清を添加し,孔径 0221mの プレフィルターで前処理した後,孔径 353mおよび 15 nm
のプラバノ・フィルターによる末端濾過方式による定圧濾過を実施した。ウィルス除去効率を計測するためのウイルス量の測定はリ
アルタイ

^PCR法
を用いた。15 nmの濾過膜処理の結果,全ての製剤においてB19Vに っぃては 4 0 10gl。 以上の除去能が確認された。

TTVは ,アルブミン溶液および FIxに おいて 3010g10以上が除去されたが,PTCに おいては 15n市 の濾過膜処理後も高い除去効率は
得られなかった。
ルスであっても,

以上より,ナ ノフィルトレーションは血漿由未製剤のウイルス除去に有効であると考えられるが,似たようなウイ
溶液中のタンパクの組成構造やタンパク濃度により除去効率が影響を受けることが示唆された。

報告企業の意見 今後の対応

現時点で新たな安全対策上の措置を講する2、要はないと考えるが,今後
ともウイルス除去特にヒトパルボウイルス 319と いった小型非エン人ロ
ープウイルスの除去効率の改善に関する情報収集に努める。

識別番号・報告回数 報告日

年  月 日

研究報告の公表状況

総合機構処理欄

販売名 (企業名 )

その他参考事項等

使用上の注意記載状況

より除去可能であることが判明したが,現時点では濾過に用いた
容量が小さいため,今後より大量の溶液を用いての除去検査が必
要であると考える。一方,TTVの場合には,ナノフィル トレーシ
ヨンの効果が最大限発揮できるPT濃度の調整が必要である。な
お,弊社のコージネイ トFSお よびコージネイ トFSバイオセット
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
=ル
血漿においては,ヒ トパルボウイルス319に 対するNAT

を実施しており,10E51U/mし 以上が確認された場合は,そ のミ
ニプ
=ルエ

Jjtは製造工程から除去している。製造工程におぃて
は:非エンヽロープ 1本鎖 DNAウ イルスについてブタパルボウイ
ルスをモデルとした除去効率が 2 1logで あることが実証されて
いる。弊社で使用している血漿タンパクは培地成分としての使用

319Vでは,本研究で行われた孔径のナノフイル トレーションに

であるため,伝播の可能性は非常に低いと考える。
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suMM*y. The objective of this study was to assess
ths abiuty of noofiltration of albumin solution, pro-
thrombin complex (PTC) and factor IX (FX) to rernove
rwo small, nor-enveloped DNA viruses, prrvovirus B l9
(B t9V) and torque leno virus (TTV). Virus re rnoval
was invcstigJled with down.scale experimenLs pcr-
formed witlr sequential steps of 35-nrn md l5-nm
Danofilcrations of products spiked wirh virus DNA-
positive sera. Viral loads were detennined by rial-tirne
PCRs. Tbc l5.oo nmofillration rcmovcd morc lho 4.0
Bt9V log from all rhe producls, TTV wrs reduced of
more than 3.0 log fronr alburnin solutjon and FIX by
35-u od l5-nm neofilrrations, r$pectively, being

viral DNA undetccrable after thcse treartneills. Traces

of TTV were stiil found in PIC afrer rhc l5-nnr
nuo6ltratioo, h conclusion, nuofiltmtion cm bc cffica-
cious in removing small naked viruses bur, since viruses
wilh similar featur€s ce differenlly respond ro the treat-
meDt, a c{eful monitoring of luge-scale nmofiltralion
should be pedomred.

Kq, unrds: albumin solutioo, factor lX, nmoiiltmtioD,
piasnla-derived products, pnrvovirus B 19. prorhrorlbin
complex, TTV.

214 M.C. Men(oni et al.

viruscs curently ciassified in the dewly cstablished
gcnus Ane!lovirus. Thc virus is chaac(crizcd by scvcral
well-knoq,n lrop€rtics: (i) a particululy smali (aboul
3.1 kb) sillglc,standed citcuiar DNA gcnome charac-
terized by an cxtrcmcly high dcgrcc of gcnetic hctcrc
geneity; (ii) a remarkablc abiliry to producc pcrsistcnt
infections in tie gcneral population worldwide (about
9096 of individuals carry TTV DNA in t.lrcir blood),
with vuiabJy elevated levels of plasma viraernia (frorn
l0i to l0r DNA copics per rnl); (iii) a general ubiq-
uity in r.he body rvhere i! replicats vcry actively in
most trssucs uld orgats (Maggi and Bendjnclli, 2009;
Okumoto, 2009).

ln this srudy. we evaluate rhe efEcacy of noofil-
tration in removing Bl9V and TTV fronl lhree
pl;snra-derivcd producfs: albunlin solution, protluom-
bin cornplex (PTC) and facror IX (FIX).

MATERIALS AND T4ETHODS

Thc thrcc producl\ uscd in this study rvcrc samplcti
from thejr respective bulk solutions. Albunrin bulk
solution was obtaineri trom rarv Fraction V after Cohn
fractionation of plasnra; PTC bulk solurion was puri-
fied from plasma cryo pool wirh a double mionic
cxchangc clrroma(ogaphl, (BnrmmeJhuis, I980; Josic
et al., 200Q); FIX bdk solution wd puiied froro
plasma cryo pool in two cluomatographic stcps, an
ilioric excbmge followed by affirriry chromatograpby
on Heparin Sepharose (Michalski cral., 1988). The
sarnples, prev'ously frozcn. had different protein corr-
certration, as rcponed in Table 1. Albuntin solutioD
purrty was 979o and in FIX thc coagula[ion l.actor spc-
cjfic activity was 64.13 Wmg. In PTC, the FD( spccific
actiyiry was 3.48 UVmg, facror U (FII) specific acriviry
wu 3.35 UI/mg and factor X (FX) spccilic aoivity was
2.1 UUmg.

Two hundred ml oi each product was thawed jn
a watcr balh at 37"C and hornogcnizccJ by mechan-
ical stioing. Hunran scra containing known numbcrs
of viral genomes and kept as aliguots ar -80oC were
uscd as a solrce of BI9V or TTV as borh viruses fail
to grow efficiently in tjssue culture. For B l9V, selm

S22, obraincd from a vircnric paticnt 0Dd stocked a!
-80"C in srnall aliquos, which conrained I.0 x l0l2
gsnomc copics/ml and no dctccfablc anti-Bl9V anti-
body, was uscd for all the spikjng expcilmcnLs at l: I 00
dilution. For TTV, a p"ositivc scrum, obtaincd from a
hc:lthy donor aftcr blood ccotrifugarion, u'rs Lrscd con-
taining I .6 x I05 r,iral genorns per ml as detemined
by ral-time polynremse chain reaction (pCR). Thc two
sera wcre frec of hepatitis B and C viruscs rnd human
imunodeficicncy virus (HIV), as deremirred by spc-
cillc serological and moleculu assays.

The high virus titer of thc two scra allowcd the usc of
the minimum pcrcen( spikc corrpatiblc with rcaching a
targct rcduction factor of 4, in order to nrinirnize filters
fouling by impurirics of rhe virus srock prcpuations
6 well as the irnpact of thc serunr protci,rs on lhe
con)position of thc cxamitrcd bulk solutions.

Two hundrcd pl of cach sera was spikcd into cach
product and honrogenizcd for I h. Oncc the 0.22 put
prc-nltratiotr wN dotre, cach solurion wu flltered in a
dcad-end flow filrration mode through a 35-om Pluova
filter (Asalri Chemical Industdes, Japan) with an effec-
tivc surfae arq of 0.01 m2, followcd by r l.5ur
Planova filtor with the sme surface uu, at a con-
stant prcsue of 0.5 bar. Wher the flow of filtcred
rnaterjal dccrcascd bcloy/ 0.4-0.5 nri/rnjn, the prcssure.
lvas increascd up to a maxinurn of 0.8 bar, Frorn the
sttrting producrs as well as after eacb filtratioo, sam-
ples wcre colJccted for protein titrc and proteiD activir.y
(only for PTC ard I:[X) determinarjon and for viral
quantlla!lon.

Protcin rncasurements were performed according to
ISradford (Bradford, 1976) with an ultraviolet/visiblc
( UV/VlS) tambda I A spectrophoromerer (per)<inEln:er,
MA, USA). FIX acrivity was estjmated rvith a onc-.stage
corgul0rion assay on ACL 7000 (lnstrumenrarion Ljbo-
ratory, Spain)i Fll ard FX rvere still evaluated on ACL
7000 but with a chrornogenic msay.

The preseoce and the ioads of BlgV DNA were
detemrjncd by a rea) rime PCR (Real Quarrr Bl9 KIT,
GeneDia, Naples, ltaly: AzLi ct d1.,2006) u,ith a derec-
tion limit of t00 DNA copies/rrl of seruur and range
of lineility 102-107. TTV qumtitation rvas perforrned
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INTRODUCTlON

Pluma-derived protcins ac jnrportmt therapeutics For

many palienls all over the worjd, In order to prevent the
contaminarion oF thcse producE by infecrious agcnts,
special care is paid to avoid the collectiol of con-
tanlirated plasma units by donor sl€tion and plasma
donations testing for markers of infecrions. Itr addi-
tioo, robust md validated viral clearance steps usjng
inrctivation and renroval tratments are included in thc
murufacturing process (Thc Europcan Agency, 20OI;
Burnouf & Radoscvich, 2003; World I{calti Organiza-
tion, 2004).

Nmofiltration is speifica)ly designed to remove
viruses through a size exclusion mechanisnr. SeveLzl
studies, performed using plasrna-borns and ntodel
viruses, show that a omonltration rypically aliows up

Con6pondcncc: Albcna AziDcpr(mcrl of Public Hcal(h, UDivcnjry
of FlorcDcc, Vjale Mo'8rtni 48 50131 Flrrozc, lb'y.
Tcl.: +39 05: 45985t; frx: +39 055 4593tlj
c-mail: albcdeazzi@ui6.it

@ ?009 Ths Atrtlo6
Joumrl comp;htion @ ?009 Brilislr Blood TDilstusion Socicry

to fouf to six logs of virus renoval, depcndirg uDon the
nrembrane used, under corrdilioos that ensurc gOOd pro-
tein pcrmeability and recovery (Troccoli elal., 1998;
Chandra et ol., 2002). Nmoliltration should be pa{ic-
uJuly useful in removing sorne vjluses, sucil 6 thc
small non<nveloped viruses like hunran puvovirus
B19 (Blgv) and torquc tcno vinrs ('ITV). Actually,
rhe two common viral plasnla contaminants (N4aggi

etal., 2003, Azzi atal., 2006) lravc showil to be
difficult to inactivale/remove by conventional physico-
chemical treatmenrs (Omar & Kerrpf,2002; Yokoyanra
et a1.,2004; trJeil er a|.,2006), even if reent flldings
have pointed out a higher vulnembjlity of Bl9V in
compa ison to some animal pavovirus (Blumel et al.,
2002: Bfuntcl cr a|.,2008; Boschcni c/ ai., 2004; Mani
cr al., 200'l: Bening er c/., 2008).

In addiuon to Bl9V, mmy TTV chuactcrisr.ics led
lo concems about the pofcotial for jts transrnission
and padrogenicity in humans by colrminated plasnla-
derived prodqcb and other biophamaceutical agcnts.
TTV is ctrc prototypc of relatcd yct clearly distinct

○

Tablc l. Volune and pro{cin fitre veiadons rwordcd duing t-be overall flcarion prucess

Stffing volurnc (lnl) Post 0.22 pn (ml) Post 15 n'n (ml) Post 15 rm (nrl)

Albuttn   2oo
PTC       198
nX     200

Staning PrOtcin l● c←ηgム nl)
Albuttn    91 39
PTC          1 207
FIX       o 219

179

194

198
Po● 0 22 μnl(mg/mり   Po● 351m(my祠 )

8843
1 120

0213

192

198

200

161

192

192

Post i5 Dm(rng/1nl)

85.47

0757
0172

8756
1 194

0216

@ 2009 Th, Aurho6
Jounnl coDrpilation @ 2009 B,nish BtoDd TGnsfrrsjotr Socieq,, fralultsion Maticinr.19.2-:_217



by using a single slcp universal TaqMan real-time
PCR rosry as dcscribcd prcviously (Maggi et al.,2Q0l:
Maggi el a/.. 2003). lts lorver limit of deteclion was
1000 DNA copies/rnl of senrm. Each PCR run con-
tained several negative conlrol (no template) as well as

the reference template (positive control) at l0l-10?
DNA copies/i0 lll. Both controls and samples were
tested in triplicates, All samples positive in orly one
replicate md/or with a coefficient of viljation of 5070

or grater were re-extracted and tested'again in trip-
licate. Since theoretically sanrples tested negative in
all PCR replicrres couldn't be conrpletely virus-free.
according to the snsitivity limjr of the assays used

they were indicated as baving lcss than 2.0 and 3.0 )og
of Bl9V and T'fV DNA, respectivcly.

All cxpcrimcnts (onc for albumin, onc for FD(, thrcc
for PTC) were performed on different days ilnder a

lminu floq, hood cquippcd with tIV liglt. Morcorcr,
all rhc neccssary steps to avoid the risk of carry-ovcr
PCR connmination of silnples werc also takcn.

The PTC solution after l5-nm filtration was treated
lvith DNasc I (IjQU/nL Rochc, Mannhoirn, Qcrmany)
fot 2 h (|tzzt et al., 2006) and examincd agrin for TTV
DNA leyels.

RESULTS

Proteitt and activiry recot,e4,

Tbc volulre ald the protein titre mcasured at the cnd
of each fil1mtion srep ile sho\h in Table l. A quire
nlarkcd volumc loss (19.57o) was obscrvcd at lhe cnd
of the overall filuation process of Lhe aibumin solurion
and wr mainly due to m eilly stop of each fiitratiou
in order to avoid foaming of lhe solution. lbe protein
content dect€ase ifl lhe albumin soluljon was not sig-
nificant and the reduclion of proein co^lenl (24.'7\Ea)
was mostly due to material loss.

Nanofiltration of Plasrka Product! 215

Volume loss of PTC and FIX was negligibLe (3-
47o). On the contruy, aftcr 1s-nm fiitration, lhe protcin
content dccrcase was 39.2Vc and 24,6Vo for PTC ard
FIX, rcspcctivcly. Thc dccrcasc of PTC prorcin conlent
con'clatcd q,ith a rnarkcd loss of FIX (36,'7Vo) afi
Fll (30.47o) activity, whereas the coagulation facror
actiyity was not so strongly modi-ned by nmofiltrarion
of FIX (7.5qo of loss). By nephelometric assay, ir uo
verificd thal at leasl high moleculff weigbt prorein C4
was presnt il FIX and rvas reduccd afrer the l5-nnr
frlrarion (56% reducrion). Thus, the l5-m filrra$on
of FLX seems to jncrease the purjty of rhe rctive
substarrce,

Viral clcaruncc

Post spiling, BlgV ioads !ilied from 7.5 to 6.9
logl6 copics/ntl in differcnt products (Table 2). The
pre-filtration step removed lss rhu one loglb of B l9V
DNA frorn the spiked products. Tbe first nanofilkation
step further reduced thc viial load by 0.4 to 1.2 log,o
md after the l5-nm &lftation, Bl9V DNA was unde-
tcctablc in all lhc products.

Post-spiking contaminating TTV varicd from 5.0 to
6.3 lo9,6 copics/orl in thc diffcrcnt products. Thc 0.22

Fm filtrafion reduced 1.0 log,s of rhc starting TTV
lcvels from albunrin solution, whilc no or vcry slight
rcduction of TTV was obserued from FIX and PTC.
The subsequeot nmofiltration suc@ssfully contributed
to the removal of TTV. Albumin solution yieldcd no
detccuble TTV already, afrer 35-m filtration, whe16
a 15-m filtration was requiJed for FH. Unexpectedly,
the rcsidual TTV DNA (approximately 2.5?o of 6e
post-spikiilg coltent) wtr still detectable in PTC afrer
the 1s-nrn filtration (Table 2). To sbed lighton lhe larter
finding, nvo further experiments of PTC n nofiltration
were p€rformed with conflicting results; in ooe exper-
inrent, no TTV DNA was detectable, whereas. in the

216 M,C. Mutconi el al.

o(hcr, traces of viral DNA wcrc still tbund aftcr rhc
15-om filtration (data not shown).

'fIV deteclion in the PTC solution aftcr rhe l5-Dnl
filrration md DNase treatment revealed no variation of
virus loads, thus excluding the presence of nrked DNA.

DISCUSSION

In our stu,ly, a blood-product with high prorcin con-
centration, such as albumin solution, was successlully
naoonllered aI 35-15 Dm. ADyway, an accurale seF
up of thc proccss should mioimize tbe oa(erial loss in
order to rcgtrd Danonltation as a furrher step of Yijal
rernoval in lhc albumin prodtrction.

Nmofilration was successfi.rl for FIX, as tbe pro-
cess slightly incr'eased its purit),. llesides, HofIer cr cl.
(1995) ulLcady found that high nolcculu mss irnpuri-
ties are relahed by nanofilter membranes, resulting jn
incremed FIX specific activiry.

On thc conlrary, in spitc of the tairly good 0l-
tcmbility of PTC, thc prorein rsovcry, aflcr thc
l5-m filtration, as weu r the recovetcd FD( and
FII activitics, \yas unsatisfactory. On the otirer hand,
as previously dcscribcd (Josic er al., 2000), the high
molecular weight components of PTC could fom
protein cornplexcs rvith lhe coagulation factors, thus
hioderilg tleir frltration.

b regard to the nanofiltration ability in romoying
infcctious rgcnts from thc aboye blood products, thc
behaviour of two snlall non-eilvclop(l vinrses, Bl9V
and TTV, was not cornplerely identical. Altbough
rnostly based on individual experiments, no detectable
Bl9V rvas found in rhe tlrree products following l5-nrn
nanolillration, whereu TTV was totally cleued onl1,
fronr the albumin solutiou and FIX by 35-mr and
l5-nrn nmofi lSations, respectively. lnrerestingly, low
levcls of fiV DNA (less rhan 3000 copies pcr ml)
were still present.in PTC affer the l5-m nanofilnatioo
step in tlvo of tfuee experjments.

Although the senrrn used as B19V positive inocu-
lum was and-B19V antibody fire, serunr samples used
for TTV spiking contained anti-TTV acriviry (Kreil
et ol., 2O06). Thc presence of TTV-antibody com-
plbxes, increasi:rg thc effective vkus sia, could explain
the complete virus rcmoval frorn tire albumin solution
by a 35-m naaofiltration. In addition, the high proreil
concentradon of this solution could have formed a pro-
tein layer on ilter surfaces with a pdrtial block of the
small nlter pores. Indeed, only a small amouot of mV
was removed by a 35-m filtration of a 0.25 g/l FIX
solutiol and of a 1.5 g/l PTC solution. 'I]]e complexity
of PTC composition and ttre chtracreristics of TTV re
likely responsible for the behaviour described concern-
ing PTC nmofiltmtion, but futher studies re necssuy

to uDdcrstand the basis of such a pcculiu bchaviour
bener, To lhis purpose, ir could be particularly relevart
to invcstjgatc rvhct-hcr thc TTV nmofiltratioo may be
innuenced by changes in lhe nroretD concentration of
PTC, as our conjlicting results seom to suggcst. How-
ever, ro prcviously reported (Kreil er4l., 2006), ir is
highly unlike)y that a viral load as iilglr as rhar used ir1

our cxpcrirneDls rnay srill be pfcscnr in mC aftcr thc
usc of all proccdurcs for viral inacrivatjon/clirnination.
Thus, on the basis of our results, it is to be expected
that a low concentratjon of fiV, gossibly residual
post-PTC purincation, sbould be euily rerooved by
nmonluation.

This study was supporled by grant S454,P from
the Ministero dell'lstruziotrc, dell'Univcrsita c della
Riccrca, Rome, Italy.
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Tablc 2. Rcnioval of B l9V ahd TTV by scquenrial nanoflradon

Post-spiking vir.l load
floglo DNA copics/dl)

Bl9V and TTV DNA recovcryn

Post 0.22 Im Post 35 nm Posl 15 nm

Albumin
B19V
W
PTC
B19V
l¬〆i

"くB19V
W

く20
く30

75
50

74
61
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Transfusion― Related Transinission of Ye1low Fever Vaccine
Virus―――California,2009

QゞθたIν
fanua理ァ22,2010/59(02);34‐ 37

n the United States,yellow fever(取T)VacCination is recommended for travelers and active duty militav

nembers visiting endemic areas of sub― Saharanハごrica and Ce,tra1/South AInenca(2,2).The/逍 1lerican
こed Cross recommends that recipients of■ T vaccine de● r bloOd prOduct donationや r2WeekS because of

鮮慰聾堤:等1鰹撻灘盤撤嘉織熙憾邊鐙難蝋慰ふ
),the hOSpital and CDC to identi″ lapSes in donor defeFal and to dctё rmine v/hether transfusion― related

ransmission of YF vaccine、 irus occurred.The invё Stigation found that a recent change in the tiFning Of

rainee vaccination had occtlrred and that vaccinё es had not reported recent l‐ Fヽ′accination status at time

)f donation.Despite a prOmpt recall,slx units of blood productsヽハ′ere transftlsed into flve patients No

,linical evldence or labOratow abnormalities consistent、 ～lth a se五 otls adverse reaction were identifled in

bur recipiellts、颯thin the flrst month after transfusion;the ttfth patient,who had prostate cancer and end―
tage,transfusion― dependent,B― ce11lympぃ。ma,died Wilein hospice care.Thee ofthe fOtlr suぃ i宙ng
)atients had e宙 dence of serologic response to ttT vaccine宙 il■9.This report pro宙 des e宙 dence that

ransfusion― related translllission 6f l F vaccine vlrus can occtlr and underscores the need for carefロ

icreening and deferral of recently vaccinated blood donors.

)n April lo,'oo9,during a routine record revle■ ′in connection vnth a subsequent blood drive,the blood

)ank super宙 sorleamed of a brcach in the deferral prOtёcol fOr b10od product,col16ct,d frOm trainees.

Further investigation FeVealed that the blood obtaiped in the prevlous drive waζ  from traineesヽハ′ho had

灘 苺 i掛 遇∬ 押 曲 :難 凝 絲 墓善椰 鍵 雷 li臨 掛 F彎
)btained fi・ om the recently vaccinated trainees.Blood productS that had been releasё d for transftx10n were

racked fonvard to identi″ the patients who had reCeived the implicated blood prё ducts Remaining

lnuSed blood prOducts、 へ′ere identifled and destroyed.

Dtlring Apri1 20--30,invcstigators revle、 ved inpatient and outpatient records of patients、 vho received the

p6tentially infected blood produё ts.A data c011ection tool was developed to capture dcmograp● c

nfOmatiOn,underlメ ng mediCal cond● 。ns,blood product rece市 ed,and ilformation On pre宙 ous,T
v7aCCine doses.3ecause lT vaccine has becn recog五 zed to cause senous adverse eventsin persons who are

mmunocOmpronlised 6r aged>6o years(1),infOmation、 vas collected on potential adverSe events(eg.,

tver,meningishtls,口ёntal stat■s changes,elevated transaminases,6r multisystem ottan failure)that

憲:職:遮∬諾眠l!ょ:F譜:よ器洩錯::歴器
ごぬeЫ°6d lrOdudS ttЫ 00d produd面●ens
T17accine宙 rus,and sё rtlm simples fl・ om the

reciplents Were tested by eη mё-linked immunOs61・ bent assayfor inlmunogloldin M(IgM)antibodies

igainst WT宙 rtts(■1コ7).Samples testing positi17e fOF Ⅵ た`Speciflc lgM antibodies were evaluated‐ using the

Dlaque reduc,lon neitralization test,、 颯th a 90%cutoff value for neutralizing antibody titers against取 ■ヽ
r

〔the Standard evaluation at CDC for detOrmilling Ser010gic rcspo■ se toヽT vaccine宙 rus):Additiё nal testing

br Weゞ Nle宙郎 and St LOuS encepい us■rぃ ェ
鋭 ¶ 胤 1鰺 .:Wお

pttmedい 眈 elztte:
immunoassays to evarulte for possible cross‐ reactivc

群錯爾:鶏晋滸11爾1:1ド鳳籠Sh・°W

Public He」 th RespOnse

teported by

麗馨雅滋霧場:雑鶴!糧1麟ittli警み棒∵協議
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luy..(s). Immunity lasts for at least 1o years (r). Persons receiving subsequent doses typically do notlevelop viremia-but might have an elevation in IgM antibodies if Seuerai].u.r hru. p;.:.d ;in;; ii-1.l, turt
vaccinatio-n (6)- Ylv-IgM antibodies detected in the recipients might repiesent passive immunization (i.e.,
:ransfer of antibodies formed in the donor) rather than tiansmiss[n of vaccine virus via Uooa proauct.
However, this explanation is unlikely because all the donors were primary vaccine recipients, und th.y
wouid be expected to have viremia with low or nonexistent levels oflgM Jntibodies at 4 days'post- '
vaccination, when the blood donation occurred (zB). Detection of YF"vaccine virus in tire orig'inal bloodproducts or acute sera from recipients cou.ld have confirmed vaccine virus transmission, but ia.plei,e.e
unavailable to perform such testing. Two of the three recipients with positive y-lV-IgM antibody iiters had
reen vaccinated previously with \T vaccine more than 20 years eariier likely had an"anamne.ti. rerpo,-,..
io the vaccine virus in the blood products. This immunologi. r.rponr. is coi-rsistent with reports tfiai yrv
lgM antibodies can reform after a booster dose of the ,ru..ire, particuJarly with longer time Uet*een
vaccinations (6,8).

Iransfusion-related transmission of attenuated liF vaccine virus is preventab)e. Health-care providers
;ho.uld inform persons receiving live vaccines about the temporary deferrat ior btooa donation. e.ouiJingldditional checks and balances is especially important *he.r blooi p.oouci dono.. receive severalraccinalions within a shortperiod (e.g., in the Case of active duty military personnel or travelers). If
'easible, occupational health.personnel at military training facilities shofi3 collaborate with the lrganizers:f blood.drives targeting military trainees to coordinate a minimum e-week interval separatine .r.!iot nf
ive vaccines and collection ofbiood products. AJI potential blood donors.rr"JJ u.lnai"iair;iiy:;;;;i j
:or a recenttri-story of receiptof vaccines containing live virus ar.ing tl. *tnth before aonuiiJn, u,.,j-'
;emporary deferment should be based upon the expected post-vacci"nation period of viremia. Most
:emporary deferments due to receipt of live vaccines are z weeks; however, recipients of measles, .mumps,
lnd rubella vaccines and varicella vaccines should be deferred for 4 weeks tecause of the theoretical risk
.or prolonged viremia.

Refere nces

rransrusron-xerateo rransmrssron ot yelrow Fever Vaccine virus --- california, 200g

仲
er19an Red 9rOSS、 POnoting'00dt eli」 bihtyr,L■ rements.Availなもleよ

K, Bedford.P, et al. .Clini,cal proof of principle for ChimeriVax(tm): ti」
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Vヽ■at are tlle illllplicatiolls fr)r pul)lic heAith practice?

Blood donatiOn centers shodd identi″ recipients ofli℃ 宙rus vaccines to recompend the apprOpriate
imeframe for deferral,which varies depending IPon the ti平

,■3聾 e pF expected pOst17accinatiOn宙 rёmia.

TABLE. Selected characteristics, clinical outcomes, and laboratory findings of five patients
expo-sed_to blood products from donors recently vaccinated with yellow f&er vacciire *-
Cal.ifornia, 2oo9*

' Broed on electronic mediel record revierv

2

1.

4・

Barnett ED.Ye1loヽv feverl epidenli010gy and prevention.Clin ll■ fё ct Dis 2007;44:850--6.

温淵 酬 蹴 gi榔と棚 絲鳳 厳鳳諦 IR出嘔鰍 ∫∬ま協亀lon.」 Med VirO1 1998,56:159-‐ 67.
７
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“
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What is :rlready knor\:tl on this topic?

Blood donor c:nters temporarily defer donation from persons receiving live virus vaccines because of a
:heoretical risk for viral transmission to the blood product recipient.

t4rhat is added by thi.s report? 
44

fransfusion-related transmission of yellow fever raccine virus is documented for the 1irst time.

Serologic evaluatior
Age Sex Previous

yellow
fever
vaccine
(year)

Blood
product
received
(quantity)

Underlying
medical
conditions

S;mptoms
and
laboratory
abnormalitiest

YeUow
fever
vinrs IgM
ELrSA /
PRNTg

No. ofda
post-
b:ansfusi

Premature

wks
er" -nated

gdr rational
age.)'!

Female No Irradiated
red biood
cells (4
^l:^,,^r^.

3o cc total)

Prpm e tr rri I rr

intraventri cula r
h cm nrrh r oc

None Negative /
Not done

37

6_■Ts Male No Irradiated

platelets

(1■llllt)

Wilm's tumor
(relapsed),
recent
chemotherapy

None Positive/
160

66 yrs Male Yes

Gg6q)
PIな telets

(l Шdt)

Kidney/liver
transplant
(zoo5) ,
di ahetp<
history of
alcohol abuse

None Positive/
16o

33

58 }[S Malё Yes
(tgzs,
rgB6)

Fresh
frozen
plasma

(e units)

Chronic renal
insufficiency,
peritoneai and
^, ,1- ^- ^ ^,yqrrrwrrory

tuberculosis,
*^^-: ^ ^: ^PJUr rd)rt
(received
infliximab >z
mos before)

None POSitiVe/

40,96o
26

)TS Male Yes
(1959,
r96s)

Irradiated

platelets

(l uit)

Diffuse large B
cell lyrnphoma
s/p
chemotherapy
and radiation

carcinoma

Deceased* Premortem
specimen
not
available
for testing

緊椰 ξttfl顧ど鑢 留蹴輩軍
ぶi監よ
=鳳帯 鰤

:『計B輩踏長躍 島∬
dm甲回山讐“
hⅢ讚d

'Immuno310buln M enり
melinked immun,Orbentttssay rcsult and plaque reductioi neutralzatOn test jter     ‐
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識別番号・報告回数 報告日
第一報入手日

平成 22年 2月 12日

新医薬品等の区分

該当なし

機構 処理 fll

=般的名称 テクネチウム人血清アルフ
・ミン

(99mTc)

研 究 報 告

の 公 表 状

況

CDC:Ⅳ31ヽV[ⅣTebruary 12,
2010/Vo1 59ノ lヾo5

公表国

ブラジル

販売名 (企業名 )

テクネアルプミンキット

(富士フイルムRIフ ァ
ーマ株式会社 )

研
究
報
告

の
概
要

要約 :授乳を介した黄熱ワクチンウイルス感染 :

2009年 4月 にブラジルにおいて、母親が分娩後に黄熱ワクチンを接種し、子L児へ母乳を介して黄熱ワクチンウ
イノレスが伝播したとの報告があった。

乳児は専ら母乳のみを摂取しており、坑痙撃薬にょる治療を要する髄膜脳炎が疑われる発作で生後 23日 で入院
した。乳児の脳脊髄液からは 17DD黄熱ワクチンウイルスが検出され、血清や脳脊髄液に黄熱特異的IgM抗体も
認められた。調査の結果、乳児は母乳を介して黄熱ワクチンウイルスに感染したと特定された。
授乳中の女性に対する黄熱ワクチンの投与は、黄熱ウイルスヘの暴露が避けられないあるいは延期できないとい

う状況以外では避けるべきである。

使用上の注意記載状況・その

他参考事項等

特になし

報告企業の意見 今後の対応

黄熱ワクチンウイルスが母7しを介して感染伝播し、乳児が髄
膜脳炎を発症したという報告:検査により確定された初めて
の報告であり、重大な感染症の新規感染経路に関する報告の
ためt感染症定期報告の対象と判断する。

本研究報告は、ヒト血液を原料とする血漿分画製剤と

は直接関連 しないことから、現時点で当該生物由来製

品に関し、措置等を行 う必要はないと判断する。
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MMWR Mοlbdにソand MOrta“ ty Wcekly RepOr`

TransmissiOn of Ye‖ ow Fever Vaccine virus Through
Breast― Feeding_Brazil′ 2009

MMWR Morbdiり and MOrtaityWee‖ y Report

ln Aprril, 21169, ,5" ,rate health depar rmenr oIRio
Grande do,Sul, Bruil, war noriEcd by rhe Cachoeira
do Sul rnunicipa) hcalrh dcPx111;1s61 of r casc of
mcnirtgocnccphalitis rc<luirinq hospirrlizrric,n in arr
t^firit ultr)jc molhcr rctcnrly hrd rcecircJ lullo,u
tever vaccine during a posrparrum virit. lhc Ficld
f.,'idcmrolngl, Iiaining I'roqr.,m nfrhc Seircrrriar of
Slrrvdrllu)(( rn H.,elrlr ul rhr Brazilian Nlrnisti of
Hcalrh assisrcd statc and nrrLnicipal heeJrh dcprrr-
nlcn15 wrrh u inverigarion. This rcpo,r surnnruia
IIe rcsul{s of lhaf il]rerrigali,)n. tul,ich derc,,nfited
tha{ (i)c infarL rcqtrircd rcllorv fcvcr r.ccirc virus
through brwr-fccding. Thc morher rcporreJ 2 Jays
ot h(nda( hc. m:laisc, end lurv lircr occur rrng 5 cirvs
after rcceipr oflcJJow fevcr vaccine. -1L. inlr].t, wlio
was exclltsivcly brcasr-fcd, *,as hospiralizrd at agc
2.i.drys wirh sciz_urcs rcquiring concinLLous inlusim
or lnrravcnous uticonvulsurs. Thc inlanr rcccivcd
rnrimicrobial and rntivirai rrearn:errr fbr nteningogn_
ccphaliris. The prescne of I ZDD ycJlorv fcver-virus
us dere crcd b). reverse tra nscriprion_polyrnerrsc
chcin recrion (RT-PCR) in thc inianrt csclrc,sp jneJ
fl uld (CSF); ycllow fcvcr-spccifi c immunoglobulin
M (lq,\4) anribodies also were prqscr! rn serum and
CSE Thc,iofanr recovered complctely, was dischargcd
attcr ?4 d.ays ofhospitrlizarion, and has hacl noriral
ncrlrudcvclopn).nr uJ gtourn chrough agc 6 morrrhs.
lnc rrndrngs rn rhis report proride documenrarion
rirrr r.ellorv fever vaccine virus on be !ru).smitled via
brerur-fccding. Admrnisrrrtior of tellt,w fcrcr vrccinc
to brcasr-tccdin( rvomcn slrould bc avoidcd cxccpr
in siruations rvhere exposure to yellou,lever viruses
crnnor be rvojdcd or postporred.

On N,larch 23, che morher, agcd ?2 vean, dclir.
crcd.a hcalrhy fcmalc irrfanr at ji xccjc;gcsrariooal
aEe I.t clccrivc ccsarcao dcliucq.. During rhar sarrrc
nron(n, a rillos, fcvcr cprdc.nri. had sprcad ro r non.
endenric area in Rio Crunde do .Sul srare u4rere rhc
tnorhcr rsidcd (l), On April 7, rvhcrr rhe morhcr
rvas l5 days posrparruor, shc visired hcr hcrlrh_carc
providcr ro havc thc suturcs rcmovcd fronr hcr cac_
sarcu incision. Vhile in rhe providcr's ofrcc, shc
rcccivcd lTDD ycllorv lcvcr raccinc. Shc had nor
becn vaccirrarcd for ycllow fcvcr prcviousl;_: Or April

MMWfi / February 12,2010 / Vol.59 / No.5

;選鶴ぅ撫轟懺猫J灘蓬
symptolns

ポ嘩lI朧轄憲i艶讐I

‖ 撫艤榊l拙儘

柵 欝職

嚇‖難掛l慰1驚漉織

a glrrcc'sc conccntrtrion of 24 mg/dL. Computcrizcd
tornognphy ofrhe head demorstrarcd bilarcral svm-
metrical arcu oIdiffiise low dcnsiry suggesrivc of
inflammation consisrent rvirh cncephalitis,

Aftcr rhe sccoLrd CSF cxanrinrricrn on April 19,

rhe rnothcr mentioned receiving velJorv fet,er vrcci nc

8 days beforc t]re infanr's onser ofsyrnptoms, and r
scrum and CSF srmp)c ftonr rhc infanr \rcrc scrr
ro thc arborirtrs rcfcrcncc laborrtory rr Adc'lfo Lutz
lnstirure in Sio Paulo, Ilwi), to resr for rhe prcscnce of
17DD yellow fwcr vaccinc virus. Yellou. f*er-specific
IeM anribodies q'ere detecred in serurn and CSF.
Ycliow fcvcr viral RNA was amplificd by RT-PCR
(2,-3) From a CSF specimcn collecrcd on April I 9; rhc
nucleoride scqucnce of dre urplified PCR product
rtri iderrrical ro I:[)l) r'e]loq, lever vaccirre virus.
No brcast nrilk or rnarcn)al scrurn !v!s collcctcd fbr
ycllorv fcvcr virus rcscing.

Thc infmc recovercd complcrely and was dis-
chused From rhe hospiral rvithout scquelae on May
10, ?009. Follow-up of rhc infanc shc,wcc{ rrrrrmal

ncurc,dcvclopnrcnr aod growrh through agc 6 moo*rs.
Thc Brazilian Commirrec on Vaccinc-.{ssociarcd
Adversc Evcnrs clusified thc childt eocephalids as

1'ellou Fcver vaeinc-assocjated ncurologic rlisease.'lb
rulc our thc possibiliry that rhc infanr had rcccivcd
ycllow fcvcr vaccinc inadvcrtcntly, rhc invcstigators
rcvicwcd all proccdurcs documcnrcd in thc mcdical
record perforrncd benveen rhe iofantls birrh and onser
of symproru. The child had rcccivcd incmrnrrscular
viremin K and hcpatiris B raccinc on rhc day ofbirrh,
'Iivo othcr childrcn born on rhc umc dry had rcccivcd
heprriris B vaccine 6onr rhe srme loI ofvaccine as rhc
orc rcgisrcrcd in rhe childi taci0arjon rr:cc,rd, arrd
rrcither cxpcricnccd similar symirroms.

Reported by

A l4a!!naxn Coura, lVD, 
^4 

laibcirc Sabruia, idD, Hotpital
tk Cart/ach de Cachoeha do SuL l! f ScLermann, f,lD,
R t\4ohrdicc|, tr4D, Rio Gtzndc do Snl Sut Heahh Dc1,t,
))ano Akpe; A Suul'.i, A.do$t LtLE lttitvtc, Sio Paulo;
SM Dconi Carualho, Alationa! lnnttni:arion Pro{aut.
.9toctati a ofSorci /./ancr i n llcahh (516), M i n i n1, of l-ha lth
(lvloll), Burilia; DM dr Atit, B,e)litil Fkld Epi*miologl
Tinlning Propitm (EI,ISUS) anrl \lcctor-bortt Diicatei
trd Anthroporconatt Sutueillurct, SVS, i\[oH, Bruilia;
\Y/ Nawgant* Auijo, t)Vlu!, EPISUS; SVS, i\foH, Btzti{ia,
an<l (ionjt[o !4oiz !n;ti.*tc, Owaldo Auz l:oanhion,
i\4oH, Salva,lt,r; B l.lantegt IltD, .Pan,{mcrican Health
(r1a n iut i til, Brai lia, Bru ziL

Editorial Note

This rcpon describo rle 6mr laborarory-con6rmed
case of vellorv fever vaccinc-associaced reurologic
discasc crccurring irt rn infrnt sccordary ro rhe
transmission of;'cllow' fcvcr vrccinc virtLs rhrouglr
brrur miilc Jhc inlant dcscribcd in this rcpon also

is rhe youngesr reporred ose ofyello$, fevcr vaccioe-
associatcd rctrrologic disase. The presence ofycllow
fcver'spccific IgM in CSF, ud lTDD ycllou,fcvcr
vaccinc viral RNA iq the CSF ofthc inflnt indicares
transmission and infection rvirh ycllov, fever vac-
cine. Frrllou'irre prirnary vacci:ratioo, Iglr,{ ancibodies
gcnerrJlv rppmr 4-7 da;s after rcccipr ofraccirrc ({.
N'faccrnrl Ig\,1 anribodics sn be excrcrcd in brcast
milk and rhc presence of serum IgM in che infanr
alone is nor diagnostic o[t'ellorv fo,er virus i nfecrion.
lfire dcrccrion of.IgM anribodies in dre infaris CSF
indicrtc. incrarhccal inribody producrion in rcsponsc
to J ncnous sysrcnr infcction bccrusc Iglvl docs noc
trormallv cross che blood bmin barricr (5).

Based on rlte rnorher'.s rlccipt ofycllou'fever vac-
cirrc on April 7, xnd onscr oIsymptoms in rlrc ilfrnr
on April 15, rhc infanr\ infcctioo likcly occurrcd
during thc cxpccrcd peak ofvircmia follorving vaccina-
rio n. Neurologic a dvcrsc cvents, j ncJ rrcli:rg cnep hal i-
tis, havc bccn dcscribcd prcviouslv in ssociarioD wirh
vcllow fcvcr vaccilarion; childlcn agc(l <6 mondrs
havc the highcst incidcnce of vaccine-associatcd
neuroloeic eveo6 (O. Florvever; only one previous
episode of cncephalitis, which w6 not confirmcd s
raccinc-rssociatcd, hrs bccn dcscribccl in an infant
cxposcd ro rcllorv fivcr vaccinc virus through brcasr-
lceding (l'ubJic Llealrh Agenw of Canada, personal
cotnnrunicacions, 2009).

Yellorv fcvcr raccioc is a livc, atrcnuated virus prcp-
arerion madc from various suains of rhc l7D 1rcllo*.
t'cvcr virus iincagc. ln I3rail, ryllos'fcvcr vaccinc from
the lTDl) srrcin is produced bv Bio-Manguinhos, a

public secror vaccinc manulacturer of rhc Osu'aldo
Cruz Foundarion of the Brazilian Minisrry of Hcalth.
l'cllow fcvcr vaccinc-associarcd ncurologic discase
(YLL-AND, formerly kno*rr as posnaccinal ence;'ha-
Iiris) is rcported ro occur ar a rare of 0.4 eses ;.er
'100,000 pcrsons raccinarcd in rhc U.S. popularion,
wirh highar rar* rcponcd among pcisons agcd 260
vears (1.6 per 100,000) (6). l{owever, rhc incidence
rmong infanrs aged <6 mon(hs has been estimated
as 0.5*4.0 cases per I,000 inl:anrs vaccinaccd (4). t..or
this rcrson, administrarion of l/D-dcrivcd ycliorv

MMWR / February 12,2010 / Vol.59 / No.5

49



コ
ω
Ｎ

ζ
〓
て

力

〓
ｏ
３

こ
一ぐ

ｇ
つ
Ｑ
〓
ｏ
「ご

戸
ヽ
三
●
ｏ
万
ぞ

”
ｏ
ｏ
Ｑ

´

瑠̈
や一一̈
「ヽ
温
〉一
。。一．Ｌ
っ、ぉ“８α
す
一●融
Ｄ一
ｓ̈
。∝
″。

Ｌ

諄

螺
誇

誕

縄

球

謡
一卜

打

隣

拒
一一的
〆
鋳錦
韓
・】野
岬
醸
粍
請
」
〓一二
勝
葬

喜

一螺

晦
華
理

襄

義

欝

純

〇
『̈
ｏ
ユ
Ｓ

一ざ
・
∝
ｏ
●
ｏ
■
，
ｏ
ご
∝
ｃ
ｃ
ｏ
つ
∽
こ
會
Ｒ
ざ
コ
・
♂
【
ケ
８
ａ
，

か
ｏ
ト

コ
∞
ヨ

９

〓
Ｒ
∽
官
）

ゴ

¨
『
ミ
■

メ

一び
‘

浄
‘

『
Ｓ

Ｒ

３
営
一ｏ
３
″
『８
０
３
２

３

に
＆

Ｆ
時
記軒
澪
】一理猛
崎
ユ一弱
「
聾
い見
貧
一すだ

辞
ｃ”一
ミ
ｒ
″
言
うＬ
８
２
静
一マ
ａ
ｒ

ａ
，
多
ｏ
ｗ
ｉ
〓
・

三
ζ
妥
力
ヽ
ぎ

ｑ
ｃ
ｔ
て
も
ヽ
Ｎ
８

０
ヽ
く
ｏ
一し
い
ヽ
Ｚ
Ｏ
い

嘉
態
緩
尋華
藩
郡
琳

「
日

手

Ｒ

‘
´̈
」
一，

∝
コ

ｑ

Ｒ

ｏ
（
一ｃ
コ

乳

］
ヽ
じ

し

く
一
Ｅ

■

つ

７

８

マ

癬
群
難
難
串・一華
窪
管

＞
∩
＾
，
ｏ
ミ
庁
ａ
Ｃ
ヨ
ｏ
コ
，

〕〓一〓喝】一螂『．”口，。こに■一●ヨ」，Ｓュ｝〓ユコ」ヽ
８■，３・

”
ｏ
「
ｏ
ヽ
ｏ
●
ハ
ｏ
い

¨
一

　

一一

轟

証
轍
難
・瑾
ぽ〕難
ぶ

轟
野
耳
難
蒔
鵡轟

轟
難
謡
一纂築
鶏

８
割
輸
簾
緒
一酢
箋
詐
一一一・ざ
舅

年ダ

別紙様式第 2-1

い
】

医薬品 研究報告 調査報告書

識別番号・報告回数
報告日 第一報入手日

2010年 3月 3日

新医薬品等の区分

該当な t´

総合機構処理欄

一 般 的 名 称 別紙のとおり
研究報告の

公表状況
Infect Cenet Evo1 9■ 240-1247 公表国

フランス
販 売 名 (企 業 名 ) 別 紙 の とお り

問題点 :クランスの家禽と殺場従業員に発生した非定型肺炎に関する調査から、クラミジアの新株の存在が示唆された。

フラィぅの家禽と殺場従業員に発生した非定型肺炎に関する調査から、クラミジアの新たな株の存在が示唆された。と殺場に家禽を供
給した 10農場における2,群から得れらた検体を用いてPCR検査を行つたところ、同25群の内14群にクラミジア関連因子が認めら
4た。同14群の内の1群の因子はChlamydophh psltadと同定さ■た、のの、他の群の因子はこれまでに分類されていないものであ
つた。未分類因子が認められた群の中の異なる6群の検体を用いた感黎実黙の結果、それらの 16S rRNAの遺伝子は非常に近い配
列を有し、chhmydophna属 に属することは明らかであるものの、同属の新たな株である可能性が示唆された。今のところ、これらの
因子が人畜共通感染症の感染因子であるかは不明である。

研
究
報
告
の
概
要

報告企業の意見 今後の対応

使用上の注意記載状況・

その他参考事項等

記載なし

労〔jЙ歌のとお り 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。

MedDtt」 ve■121

買




