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国立感染症研究所血液 ・安全性研究部第
一室長
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ネットワーク医療と人権理事

半田 誠 (は んだ ま こと)
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国立医薬品食品衛生研究所生物薬品部研究員

薬事分科会血液事業部会運営委員会規程

第 1条 こ の規程は薬事分科会規程 (以下 「規程」という。)第 2条第 1項に

基づき設置される血液事業部会 (以下 「部会」という。)に 置かれる運営委

員会 (以下 「委員会」・という。)の 運営に関し必要な事項を定め、審議の円

滑な実施を図ることを目的とする。

(所掌)

第 2条  委 員会は、規程第 3条 第 5項 に規定する部会が調査審議すべき血液製

剤 (血液製剤代替医薬品を含む。以下同じ。)に 係る事項 (以下 「部会で調

査審議すべき事項」という。)を 検討するとともに、以下に掲げる事項を確

認し、部会に報告するものとする。
一 安 全な血液製剤の安定供給の確保等に関する法律 (以下 「血液法」とい

)第 26条 第 1項 に規定する血液製剤の製造又は輸入の実績に係る報

二 血 液法第 29条 に規定する薬事法第 68条 の8第 1項 に規定する生物由

来製品 (血液製剤に限る。)の 評価に係る報告

三 規 程第 4条 第 1項 の規定に基づき部会に置かれる調査会における調査審

議の状況

四 そ の他部会で調査審議する事項のうち特別の事項についての状況

(委員会への所属)

第 3条  委 員会に所属すべき委員は、部会に所属する委員、臨時委員及び専門

委員 (以下 「委員等」という。)の 中から、部会長が指名する。

2 部 会長は、前項の規定により委員会に属すべき委員等を指名する場合は、

血液製剤を使用する患者の代表、医療関係者、血液事業の専門家を含め、数

名を指名する。

3 部 会長は、第一項の規定により委員会に属すべき委員等を指名した場合は、

部会においてその旨を報告しなければならない。

(委員長の選任)

第 4条  委 員会に委員長を置き、委員会に属する委員等の互選により選任する。

2 委 員長は、委員会の事務を掌理する。

3 委 員長に事故があるときは、委員会に属する委員等のうちから委員長があ

2.

3.

4 .

5.

6.

(50音順、敬称略)



らかじめ指名する者が、その職務を代理する。

(委員会の開催)

第 5条  委 員会は、四半期 (1月 から3月 まで、4月 から6月 まで、 7月 から

9月 まで及び 10月 から12月 までの各期間をいう。)ご とに開催する。
2 前 項に繰定する場合のほか、委員等が必要と認めるときは委員会を開催す

ることができる。

(議決)

第 6条  部 会への報告の要否等、議決を行 う必要がある委員会の議事は、委員

合に属する委員等で会議に出席 したものの過半数で決 し、可否同数のときは、

委員長の決するところによる。

(議事の公開)

第 7条  委 員会は原則として公開する。ただし、公開することにより、委員の

自由な発言が制限され公正かつ中立な審議に著しい支障をおよばすおそれが

ある場合、又は、個人の秘密、企業の知的財産等が開示され特定の者に不当

な利益又は不利益をもたらすおそれがある場合については、委員長は、これ

を非公開とすることができる。

(雑則)

第 8条  こ の規程に定めるもののほか、委員会の運営に関し必要な事項は、部

会長が部会に諮 り決定するものとする。

附則

この規程は、平成 15年 7月 30日 から施行する。

議

平成23年度第3回 血液事業部会運営委員会議事要旨(案)

日時:平 成23年 12月 13日 (火)16:00～ 11:oo

場所:厚 生労働省19階 専用第23会議室

出席者 :

(委員)

半田委員長、大平、岡田、花井、牧野、山口各委員
(採血事業者)

日本赤十字社血液事業本部 田所経営会議委員、日野副本部長、石川血
漿分画事業統合推進室主幹、五十嵐臨床開発課長
(事務局)

三宅血液対策課長、丈達血液対策企画官、伯野課長補佐

1議 事要旨の確認

2.感染症定期報告について

3血 液製剤に関する報告事項について

4日 本赤十字社からの報告事項について

5。その他

(審議概要)

議題11三pぃ て

議事要旨に関する意見等については、事務局まで連絡することとされた。

議題2について

感染症定期報告について、事務局から説明後、質疑応答がなされた。

議題3について

事務局及び甲赤から、供血者からの遡及調査の進捗状況、血液製剤に関する報告
事項、献血件数及びHIV抗体・核酸増幅検査陽性件数について説明後、下記のような
議論がなされた。

(血液製剤に関する報告事項)

事務局より、セラチア菌(ser総″ ″“ルσメe″めの感染疑い事例(死亡例)について報
告がなされた。委員より、使用後バッグが残されておらず感染源の特定は困難である
が、保存期間や保存条件等から因果関係は否定的ではないかとの意見が出された。
また、製斉1の外観チェックや使用バッグの保存等の対応については、輸血療法の実施
に関する指針や血液製剤等に係る遡及調査ガイドラインに基づき、引き続き、医療機
関に対して周知を図ることが必要との意見が出された。



(献血件数及び HiV抗体・核酸増幅検査陽性件数)

委員より、献血者における検査陽性件数と、都道府県ごとの人口あたりの検査件数

を比較することで、検査目的で献血に流れている可能性の有無が検討できるのではな

いかとの意見が出された。

議題4について

(血小板製剤の不活化技術)

日赤より、血小板製剤に対する不活化技術(MIRASOL)導入の準備状況について報

告がなされた。委員より、共同開発企業を介する等して、より積極的に情報収集に努め

る必要があるとの意見が出された。

(日赤と田辺三菱の血漿分画事業統合の進捗状況)

日赤より、田辺三菱との血漿分画事業の統合に関する進捗状況について報告がな

された。東日本大震災の影響により両社間の検討開始が大幅に遅延したため、統合

時期は当初の予定から6ヶ月延期し、平成24年 10月 となることが報告された。

議題5について

(XMRV関 係)

岡田委員より、XMRVに 関する最新文献の報告がなされた。いずれの文献も血液を

介したXMRV感 染の事実を否定するものであつたが、事務局においては、引き続き、

情報収集に努めることとされた。

(フィブリノゲン関係)

事務局より、フィブリノゲン製剤の調査に係る公表事項の報告がなされた。



感染症定期報告に関する今後の対応について

1 基本的な方針

運営委員会に報告する資料においては、

隕 鰈 魃
生症例報告よりも、直近の「感染症報告事例のまとめ」を主とし

て利用することとするこ

と。

2具 体的な方法

(1)感染症定期報告の内容は、原則1、す
べて運営委員会委員に送付することとする

が(

次の資料概要を作成し、委員の資料の確認を効率的か
つ効果的!こ

行うことができるよ

::こ]ζ輩喜黛|」オ薫習議看赤恙了当な裂巡講鱗緊翠曇弁髪ボレLI塚:3憔]車した
「資料概要A」を事務局が作成し、送付する。

②
霞
染症
珈 翼ξξ観亀     ]里

とめた「資料概要B」を事務局が作成し、送付する。

③ 感染症発生症例報告のうち、発現国が
1国内」の輸血による症例及び血漿分画製

②期国が恥国J鋏雑姓剛鑑塁『キ£菖属FIF蓄財淫耽轟分蒸ダ丈軍
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。



感染症定期報告概要

(平成 24年 3月 14日 )

平成 23年 10月 1日受理分以降

A 研 究報告概要

B 個 別症例報告概要

○

○

○

A 研 究報告概要

一覧表 (感染症種類毎)

感染症毎の主要研究報告概要

研究報告写

研究報告のまとめ方について

1 平 成 23年 10月 1

れる研究報告 (論文等)

要一覧表を作成した。

2 -覧 表においては、

降の研究報告について、

内容を添付した。

日以降に報告された感染症定期報告に含ま

について、重複している分を除いた報告概

前回の運営委員会において報告したもの以

一覧表の後に当該感染症の主要研究報告の



感染症定期報告の報告状況(2011/10/1～2012/1/31)

血対I

D
受理日 番号

感染症
(PT)

出典 概 要
文

号

出

番

新

献

10046〔 14-Dec-11 110740 B型 肝炎

J C ‖n  V i r o l

5 2 ( 2 0 1 1 ) 1 5 1 -

154

諄朔 多禽曇 釜籠 貿 祐 i」漁 琴 舞 じ看聟 邸 脇 鮒 贔 瀾品
V

が10m:U/mLを上回つた者が、H8VジェノタイプFに感染し、慢性化した初

めての報告である。

1

100494 30-」an-12 11087C B型 肝炎

ttlp ./ /www .fda
govlBiologics

米国FDAに よる、血液製剤のB型肝炎ウイルス(HBV)」感染リスクを低減

させるための核酸検査に関するガイダンス案。血液事業者に対し主に以

下の事項が勧告されている。
・人全血液及び血液成分については、HBsAg及びHBcAb陰性の検体に対

しHBV NATを実施し、検出限界は10010/mLとする。原料血棄については

HBsAgが陰性の検体に対しH8V NATを実施し、検出限界は5001U/mLと

2
/GuidanceCom

弱盤鐸蝶鰈
η靡 脇 繁 驚 血を除いて、供給してはなられ 、永久供

i誉ょy鯉鷲露層騰を1拷(1lt」与髯l讐ちきた1ケI場[)(営::ζl[[壼1こ
かリエントリー可能か評価する。

orylnformaJon
/Guidances/Bl
00d/defaut ht

100434 24-Oct-11 110642
B型 月干炎
C型肝炎

Interviorology

5 4 ( 2 0 1 1 ) 1 8 5 -

195

香鱗碁ち:]懺盟考鯨獣騰:l観翌鼎写震魂鶴
諮電■獣 踊歴霧謹:懇蘇錦鷺蹴 [‖『僣肇讐さ
筆れ与為 蟹攣1留響f:1器全3摯蜆l劉鮒電!匙
廼A観躁透股 鍵朝鰤醸懸鱗裂盟驚酷
奮鱚騨霜れ健遭響激 、明蹴と蘇lT蘊
年と2005年を比較すると、HCV及びHBVキヤリアの割合は減少している。

3

100432 24-Dec-11 110639 E型肝炎
〆ox  S a n g u i n  s

1 2 0 1 1 ) 1 - 2

f鰍鰤 嶋颯 ヲξ
l:喬認協税議儡√釧:翼l:器::11瞬う:究凝
限定されていたのに対し、genotype3は欧州と北米のプ

ールで確認され

た。また、抗HEV IgGの濃度はアジアのプ
ールで最も高かつた。

4

10047を 26-Dec-11 110773 E型肝炎
Vo x  S a n g u i n i s

Sep 29,2011

♂燿 摯ポ淵 [軍′瑠 鑑靭娠又 撃
的調査が行われた。それぞれのプールは48人分の献血から構成されてい

脇漆富?麟↓鎖襟蝠 駄 蒻 認らξ
の

100例を検査したところ、73%がHEV lgG陽性であつたが、HEV lgM陽性の

プールはなかった。これらの結果は血液製剤のHEV感染リスクの可能性

雲セよ線覚後需鶴な意卿 こ■凝1螂 汐
要である。

5

血対:

D
受理日 番号

感染症
(PT)

出奥 概要
新出攻

献番号

10047: 26-Dec-11 110773
パルボウ
イルス

Transfuslon

5 1 ( 2 0 1 1 ) 1 8 9 6 -

1908

パルボウイルスB19(31V9)の 血液分画における分布及び持続性に関す

る報告。パルボウイルスに対するレセプタ
ーが赤血球膜上にあることをPBk

まえて、B19Vの 血中分布を調査するため、B19Vを スパイクした血液及び

819V感 染ドナニから収集された血液を用いてウイルスDNAの 血液分画中

の分布を調査した。ウイルススパイク実験では、血液を超遠心分離法に

よつて分画とし、PCRに よリウイルスDNAを 定量したところ、DNAめ 約3分

の 1は血漿中で回収され、3分の2は赤血球に結合していた。また、血中

B19V―DNA濃 度が 1001U/mL以上でlgM陽性期の感染ドナ
ーにおいて、全

血と血漿中のウイルスDNA量 を比較したところ、DNA濃 度の中央値は血

漿中よりも全血中で約30倍高かった。
一方で、血中のウイルス濃度が低

く、:gM陰性時のドナーでは、全血対血漿比は約1であつた:これらの結果

より、血漿に対する全血のB19V―DNAの 比は、ウイルス量低下とlgM反応

性低下を伴つて減少することが明らかとなった。

6

10047` 26-Dec-11 110773
パルボウ
イルス

〆ox Sangu[nts

Ju1 22,2011

パルボウイルスB19(B19V)の 液状加熱における熱感受性に関する報告。

319V遺 伝子型2の熱感受性を調査するために、アルブミン、免疫グロブリ

ン、ハプトグロピン、アンチトロンビンの製造における熱処理工程の直前に

採取した検体にB19Vを スパイクし、60℃ 10時間の加熱処理を行いながら

感染性を経時的に測定した。また、低pH免疫グロブリン溶液についても

B19Vを スパイクし、室温で14日間の処理を行った。その結果、319V遺 伝

子型2はアルブミン及び免疫グロプリンにおいて急速に不活性化され、ハ

プトグロビンにおいては速度は遅いものの不活性化が確認された。
一方で

アンチトロンビンにおいては不活性1ヒが限定的であり、10時間の加熱処理

では感染性が残存していた。また、低pH免 疫グロブリン溶液においてはフ

日後に不活性化が確認され、これらの結果は全て遺伝子型1でのパター

ンと同様であった。このことから、B19Vの 遺伝子型1及び遺伝子型2は、異

なる血業製剤の間で熱感受性が変化することが示された。

7

10047: 26-Dec-11 110773
パルボウ
イルス

」ournal of

Virological

Methods

1 7 8 ( 2 0 1 1 ) 3 9 ‐

43

パルボウイルスB19(B19V)に 対するフィルター処理のウイルス除去能に

関する報告。15～19nmのフィルタ‐のウイルス除去能力を調査するため

に、アンチトロンピン、ハプトグロビン、免疫グロブリンのそれぞれの製剤
にB19Vを添加し、フィルター処理後に感染力分析とquanutaJve定量的
(Q)PCR分 析を行つた。その結果、全ての検体において、フィルター処理
後の検体は感染力が示されなかったが、ウイルスDNAはQ―PCRにより検
出可能であつた。しかし、15n"フィルター濾過後の溶液においてウイルス
ゲノムのサイズは約90%が0 5kb未満であることが確認された。この結果よ
り、フィルター処理によるリダクションフアクターは遊離のDNAにより過少評
価されている可能性が示唆された。

8

10042( 03-Oct-11 110556
インフル
iジザ

ⅥMWR

,0(2011)1213-

1 2 1 5

アメリカにおけるインフルエンザウイルスの再集合に関する報告。2011年
8月、米国においてブタインフルエンザ(H3N2)感染症例が2例報告され
た。2症例の間に疫学的関連性は特定されていない。2症例のウイルスは
過去に特定されたH3N2ウイルスと類似しているが、8つの遺伝子のうち1
つ(M遺伝子)が2009年のインフルエンザA(HlNl)ウイルスに由来するも
のであつた。このことから、2症例に感染したウイルスがブタインフルエンザ
A(H3N2)ウイルスとインフルエンザ(HlNl)ウイルスの再集合体であるこ

とが示唆された。

9

10045( 28-Nov-11 110717

勁̈
Transfuslon

5 1 ( 2 0 1 1 ) 1 9 4 9 -

1956

日本における、輸血によるインフルエンザ(バンデミック[Hl Nl12009)感染
リスクに関する報告。日本赤十宇社血液センターでは献血後情報としてパ

ンデミック(H'Nl)2009感染疑いのある献血者から得られた血液製剤の供
給を中止した。輸血による感染リスクを調査するため、献血後フ日以内に
バンデミック(HlNl)2000と診断された579人の献血者から得られた計565
の血漿製剤と413の赤血球製斉‖こついてリアルタイムRT―PCRを実施した
ところ、どのサンプルからもウイルスRNAは検出されなかった。輸血による
パンデミック(Hl Nl)2009の感染リスクは極めて低いと考えられる。

10
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100484 23-」an-12 110811

ノトロウイ
ルス
(XMRV)

BI●od XMRV ScienJic Research WOrking GrOup(SRWG】こよる、異麗野旨

向性マウス白血病ウイルス関連ウイルス(XMRV)を含むマウス白血病ウ

イルス(MLV)と慢性疲労症候群(CFS)に関する報告。以前にXMRV/MLV

陽性と報告された被験者15例(うち14例がCFS患者)及び以前に

XMRV/MLV陰 性と報告された健康ドナー15例から採取した血液検体を用

いて、再度XMRV/MLV―DNAの検出、ウイルス複製能及び抗体検出の検

査を行つた。サンプルをコード化し二重盲検下で9か所の研究所に分配

し、検査を行つたところ、2か所の研究所においてXMRV/MLV陽 性と判定さ

れたサンプルがあつたが、CFS患者とコントロールとの間で陽性率に差は

なかつた。今回の試験により、   XMRV/MLV検 査に再現性は確認で

きず、供血者へのスクリー三ング項目として採用する正当な理由はないこ

とが示唆された。

1 1334(2011)814-

8 1 7

14-Dec-11 110740
ニパウイ
ルス

Epidemlol

lnfect

1 3 8 ( 2 0 1 0 ) 1 6 3 0
-1636

バングラデイシュにおけるニパウイルス(NiV)感染の報告。NiVのヒトヒト

感染について検討するために、バングラデシュにてNiVに感染した患者1

例とその患者と身体的接触のあつた知人14例の動向を調査した。その結

果、14例のうちNiV感染を発症したのは6例(43%)であった。未感染群と比

較して感染群ではNV患 者の咳嗽中に同室に滞在していた割合が高かつ

た。NiVの感染拡大を防ぐためには、患者との身体的接触を最小限とする
ことが求められる。

12

100432 24-Oct-11 110639
ウイルス
感染

P oヽo

Pathogens

7 ( 7 ) ,

e1002155:

2011

曇置霧慕箋撃商灘ζ繁まま境F層鵬驚話たダζ薄=腎
起こした新規アデノウイルス(TMAdV)が特定された。建屋内のサル65例

のうち23例が劇症の肺炎に進行する上気道症状と肝炎を発症し、そのう

ち19例が死亡又は安楽死とした。集団発生時にサルと接触した研究者も

急性呼吸器疾患を発症し、回復期に血清中TMAdVが 陽性であることが確

認された。また、米国西部におけるランダムな成人供血者81例のスクリ
ー

ニングにおいて2例に,MAdV特 異的中和抗体が検出された。■MAdVの発

見は、新規アデノウイルスが異種間アウトブレイクの潜在的原因として厳

重に監視される必要があることを示している。

13

28-Oot-11 110661
ウイルス
感染

SCDR Weekly
.nfectious

雲 聯 踊 鶴 鷲 ζ詔 8就 甲意 群 i″ 繰 劣 矛ζ霜
こした新規アデノウイルス(TMAIV)について、集団発生時にサルと接触し

た研究者も急性呼吸器疾患を発症した。また、研究者の家族にも同様の

症状が2例に認められ、血中TMAdVに 対する抗体が陽性であることが確

認された。研究者の家族は感染サルヘの接触がないことから、このウイル

スがヒト間でも感染を引き起こした可能性が示唆された。一方、|卜からサ

ルに感染した可能性も否定できないと報告されている。

14
3riei」uly

222011

10045C 28-Nov-11 110717
ウイルス
感染

巨merg ng

lnfectious

Diseases

l フ( 2 0 1 1 ) 1 4 1 7 -

1420

米国における新種のアレナウイルス感染の報告。米国で急性中枢神経疾

謀や鑑別不能型熱性疾患の患者1,185例中41例(35%)か ら抗ホワイト

ウオーターアロヨウイルス(WWAV)抗体又は抗リンパ球性脈絡髄膜炎ウイ

レス(LCMV)抗体が検出された。ペア血清サンプルの抗体価の分析結果
b らヽ、ノースアメリカンタカリベセロコンプレックスウイアレス(NATSV)が2

列、LCMVが 3例の疾患原因であると示唆された。この研究結果より、
IATSVもLCMVと同様に米国内でヒトの疾患原因となることが明らかとなつ

15

100434 24-Oct-11 110642 セラチア

nttp://ww.ad

oh.grg/ news/ a

ssets/1 |  0407.

odf

米国における完全静脈栄養剤(TPN)によるSerraua marcescens

(S marcescens)感染の報告:アラバマ州公衆保健局(ADPH)は2つの病

院から、TPNを投与した患者にS marcescens感染が生じたという報告を受

けた。同一業者からTPNを納入していた6つの病院が特定され、19症例が

報告された。遺伝子解析の結果、TPNを製造する際に使用していた器具

及びTPNから分離された菌と、†PNを受けた入院患者12人から分離され

たS marcescensが同じであつたと確認した。さらにTPNの原料である混合

アミノ酸1袋も、S marcescensで汚染されていた。TPNを混合する時の殺菌
工程の失敗が、汚染の原因になつたと考えられる。この製造業者は通知

を受け、汚染の可能性を情報提供し、生産を中止し、製品を回収した。

16
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10043Z 24-Oct-11 110642
大腸菌性

胃腸炎

:urosurvei l lan

te vo. l  6 Is.24

[属「こ算爾輝訂鐵釜軌警鱗〔饉

i訃lili]iJ[[11:iji:を1;1:3:II;
ζ詔 就 1瑠陶 ;生騨聖:1;:チ〕̀:「:`ξl至驚

ま
の発生動向等について把握することができた。

17

100431 24-Oct-11 110639 綱菌感染
CDC/MMWR

60(2011)1083-

1086
18

100432 24-Oot-11 110639 細菌感染

ヽE n d 」M e d

365(2011)422-

429

6豫辣予コ鷺《繹鴨:
縁種であるしていることが示された。

19

24-Oct ll 110642 鍋 蘭 戯 藝

21 st Regional

Congress of

the

lnternational

soclety of

Blood

Transfusioni

P-384

0unc13-

222011

雛
20
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訴

欧

28-Nov-11 110717
バベシア
症

〕DC Media

Relations Sep

,.2011

米国におけるパベシア症の輸血感染リスクIF関する報告。自覚のないバ

ベシア症感染供血者スクリ
ーニングに対してFDA認 可のバベシア検査は

利用できない。米国のほとんどのダニ媒介バベシア症は7州において(コ

ネチカット州、マサチi一 セッツ州、ミネツタ州、ニュ
ージャージー州、

ニューヨーク州、ロードアイランドリ‖、ウィスコンシン州)特に暖かい時期に

発生している。しかし輸血関連バベシア症は19州において認識され、年間

を通して発生している。バベシア症はマラリアと誤診されることがあり、診

断が考慮されない限り重症例でも見逃されやすいと指摘される。2011年 1

月、バベシア症は全国的な届出疾患となり、州保健省はパベシア症例に

関して米国疾病管理予防センタ
ー(CDC)と 情報共有することを奨励した。

バベシア症に関する正確な情報を得ることは、血液供給をより安全にする

ために有益である。

22

100434 24-Oct-11 110642
トリパノ

ソーマ症

第59回日本輸

血・細胞治療

学会総会;

2011414-16:

0-120

在日ブラジル人献血者におけるT″panosoma cruJ(T cruJ)抗体検査に

関する報告。シャ
ーガス病は中南米で流行し、感染者はT cruJを長期間

体内に保有する無症候性のキヤリアとなることが知られている。在日ブラ

ジル人の献血希望者20例についてT cruオ抗体検査を行つたところ、ELISA

法は20例全員陰性であつたが、迅速法は19例陰性、1例判定保留であつ

誌黒酬fま諄a守闊議,裏薄量驚馳曇輿勇驚鍮へ与淵3峰ケ晏編'は
例、ミナスジェイラス州l lalであった。全員家族にシャーガス病の者はおら

ず、また過去にT crua抗体検査をした者は1名のみであつた。

23

100432 24-Oct-11 110639

異型クロ
イツフェ
ルト・ヤコ
ブ病

FDA TSEAC

2 3 r d  M e e t i n g

Aug l.2011

rDAの伝達性海綿状脳症詰問委員会(TSEAC】こおける議題要約書。
=DAは、サウジアラビアにおけるBSEに感染したと考えられる3症例を受

け、サウジアラビアでの滞在期間を血液製剤等のドナーの除外条件とす

ることについてTSEACに助言を求めている。
議題11)以下の者について血液製剤、組織・細胞由来製剤(HCT/P)のド

タ碁E脇 屋麗器)↑も::‰::撃驚すみ彗醐軍
積5年以上滞在した者。

2)血液製剤、HCT/Pの 供給及び安全性への上記事項の影響について。

3)更なる安全性基準の必要性について。
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英国の先天性出血性疾患患者におけるvC」D感染リスクに関する報告。

英国血友病センター医師機構(UKHCDO)に より、供血後vC」Dを発症した

8人のドナー由来血漿を含む19871999年の25バッチの何れかの血液凝

固因子製剤の投与を受けた先天性出血性疾患患者におけるvC」D感染リ

スクが推定された。787例の患者はプロスペクティブに10-20年間調査さ

れ、総vC」D感染性は薬剤の総投与量から推測される累積感染性がら推

算された。薬剤の投与を受けてから13年以上追跡調査された604例にお

ける推定vC」Dリスクは595例が1%以上、164例が50%以上、51例が100%と

いう結果であつた。これらのリスクが食事によるリスクに上乗せされる。な

お、94例はvC」Dを発症した患者由来のパッチを供血後6カ月以内に投与

されていた。2009年1月1日現在、これらの患者でvC」Dを発症した患者は

いないことは、血漿画分の感染性が過度に見積もられているか、血球製

剤の受血者よりも潜伏期間が長いことが原因であると考えられる。
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Case report

Hepatitis B virus vaccine failure resulting in chronic hepatitis B infection
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1. Csedescrlption

A 38year old asymptomatic male presented to the sexually
transmitted infections (5Tl) clinic in a large teaching hospital in
April 2006 for a squal health streen. He had no significant past
medical history although he had engaged in several episodes of
unprotected sdual intetcourse with male partners in the preced-
ing six months. Serclogical investigations indicated recenvactive
Treponema palftdum infection for which he was treated. Addi-
tional serclogical investigations for human immunodeficiency
virus (HIV), hepatitis B virus (HBV) - comprising hepatitis B sur-
face antigen (HBsAg), antibody to hepatitis B core (anti-HBc) and

わOκyta n̈,All“■BS al■tlbodes,and hepa6t`B sulface andbod●■"Bv
hepati“B宙rusI S■.Sexually tBnsnlitted infection:Hiv hunaninlmunodenciency

Dublin 7:relend Tel」。35,180ヨ 2000
,ma“ adaress●:"「Caohabranchotllla,com oA O・Halloran)
cわdegChotnla■.。rtl(C'De Cascun).Inda`u“ordoucこiO(L Dunford)
Mtchad carCuca le(MJ carr).「“C●ハndl●o[dle o cOnndl)●,o■・aldonater t

(R HOWard).Cnc10mceCucd.le(WW HJり ,John hmber●ucd t OS L.lllbert)

1386‐6532,S―see frOllt lllatter 0 201 1日sevler B Ⅵ A“五ghts reselVed
lol:,01016,1lo,01106020

antibody to surface antigen (anti-HBs)- and hepatitis Cvirus (HCV)
were all negative. A course ofEngerix-B@ (CluosmithKline) hep-
atitis B vaccine was commenced and completed it 1 aBd 6 months
followingthe Rrstdose. InAugust2007. the patient's anti-HBs titre
was found to be <10 mlu/mL(Table 1). Aboosterdose was admin-
istered and tihes measured two months after this were l3 mtu,/ml
(AbbottArchitect). Afurther booster dose was administered and the
anti-HBs titre in November 2007 was 161 mlu/mL and 62 mlu/ml
on the Biomerieu VIDAS and Abbott Architect anti-HBs assays
respecdvely. At that time, he wil considered to have mounted
a satisfactory rcsponse to vaccioation due to the presence of an
anti-HBs titre of >10 mtu/ml in two ssays. ln December 2009,
the patient presented to his primry care physician feeling gen-
erally unwell, with oo8-specific symptoms including fafigue and
myalgia" Routine biochemical investigations revealed an elevated
alanine aminotransferase (ALT) 211 (5-40)with a normal bilirubin
14 (0-20) and he was teferred to the infectious dlsBses service in
a tertiary care hospitel for further xsessment and management
Serological investigations detected the presence of HBsAg, aoti-
HBc-sptrific IgM, and HBeAg. consistent with acuta HBv infection
(Table 1). Ofnote, the patient's anti-HBs tiire was now<10 mlu/ml.
These results were confimed on a follow-up sample five days
Iater. ln addition, HBV DNA (Roche AmpliPrep) was detected at a
level of>170000 000 lU/mL Serological investigations for HIVand
HcV were negativeThe patient's entire3215-bp HBVgenome was
amplifi edand sequenced on both strands (Cenbank accession num-
ber HQ37E24l),r Phylogenetic analysis determined the virus was
>99%(327413215-bp) similar to a HBV genotype F, sub-genotype
FIb previously detected in northsn Argentina and a subtype that
has previously been reported as circulating in MSM in the country
(see Fig. 1).2,3 The patient had visited Argentina on two occasions
in the past between 2007 and 2009. Based on amino acid residues
122K, 160K and 1271 of the S gene this virus was determined to
be the cdil4 seiosrpe.a Fuiihei analysis of the 5 gene did aoi aev-ai
the presenceof significantvaccine escape mutations such asCl45R
in the immunodomimnt 'a' region or any deletions in the S gene.
The wild-type AGG bases from nucleotides 1752 to 1764 and the
wild-type G base at nucleotide position 1896 were observed in the
basal core promoter and precore regions of the genome respec-
tively. in keeping with the positive eAg serology.s The patient did
not receive anti-viral reatment at the time of initial presentation
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Neま哺Ve:HBeAg HBeAb anl HactotJ.and‐ HBCigM

PosltiVe:HBSA3 HBeA,3n● HBc to●l anl‐HBCigM.DNA

(,1700000001U′nlL)

(985892321U′mL)

,o●dVe:H堡 氏 HBeAF and‐HBc toial antl HBCigM

Po“tlVe:HOSA,H3eAg DNA● 1,Ol10001Xllulnり

course ofvaccine to ensureaccurate anti-HBs measurement before
waning ensues. To the authors' knowledge. this is the nrst report
of a pati€nt developing chronic HBV infection with a genotype
r  v t ru>  rv r rvwr r tB  dr r  {Pydtc l t t l y  ducqudrc  d l lL l -nDr  lespuDse.  Ine
patientwas othervr'ise healthy and immune compeient: no known
scape mutatidr,s were identified in the viral genome: and it is
e( t rb l i shed th : t  the  t lRVvr . . ;nc  n rnrF . t r  ro r in< t .h r  n i .  in f . . r i ^^

in the immunocompetent individual. However, this case illus-
trates a scenario in which the level of protection conferred from
a sub-opdmal vaccine-induced immune response may not pro-
tect againstsigni6cant challenge with a high viral load hererotypic
HBV genotype infection. Therefore it may be necessary to review
the protecuve level in those groups, such as MSM, who may be at
inceased risk of exposure to HBV infected individuals with high
viral loads.
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08′lo12007
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22′lo′2009
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22′12′2009

09′02′2010
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<1OmlU/nrl(arditeci)

1 3.28 nrlUlmL (architec0

62.79 mlu/mL (architect)r 61 nilu/mL (vidas)

<l0orlulml(architect) 2?nlu/ml(vidas)

Not detected (:rchitect)

Not ddected (architec0

and was followed upat3 monthly intervals, Subsequentserological
investigation inJune 2011 connrmed HBeAg-positive chronic HBV
infection with a viral load of>170oooo00 lU/mL

2. Why this ce ir important

This report describes,what is to the authors'knowledge, the first
case of HBeAg-positive chronic HBV infection (genotype F) occur-
ring in an individual who received sevetal doses of HBV vaccine
and demonstratedatr anti-HBs serological response of>10 mlU/mL,
the accepted threshold for protection.6J This hnding suggests
this patient was not protected from chronic HBV despite seem-
ingly suctessful vacciDation.There is ongoingdebate regarding the
post vaccine anti-HBs response necessary to Prctect against HBV
infection. Many countries (including the United Kingdom and the
United States) use a value of>10 mlu/ml as a threshold to deter-
mine immunity and do not routinely recommend booster doses
of vaccine, whereas others (including treland) require higher lev-
ets (>100mtu/mL) of anti-HBs to indicate protection.s While the
duration oflotrg term immunity post vaccination is unclear. recent
meta-analyses suggests it lasts for up to twenty years in immune
competent patients.9-13

3. other similar and contrasting cases in thQ literature

Primary HBV vaccine failure is not uncommon anong adultsl4
with studies estimatingthat up to 1o% ofimmune competeotadults
do not respond to HBV vaccine.l5'16 However, vefy few cases of
vaccine failure have beetr dorumented in immune competent indi-
viduals who have an adequate anti-HBs response.lT r8 A ptevious
report described acute HBV genorype A infectioD l4years post
successful vaccination,lT alLhough arguably this report does not
constitute vaccine failure, On the contrary, the rePort of Boot and
colleagues actually serves to demonstrate the long-term effective-
ness of vaccination in protecting against chronic HBV infection.lT
similarly, acute HBV g€notype F has previously beeR reported in
a successfully vaccinated (Twinrix@) immune competent Getman
parient.rs lmportantly, no HBsAg escape mutations were detected,
and the infection resolved.ls [t is known that in highly vacci-
nated populations, individuals vaccinated against HBV may become
infected. However, they do not tyPically progress to chronic HBV
infection even in the setting ofwaning anti-HBs titres, as immuno-
logic memory confets suffcient immunity,l9 Nevertheless. in the
case ceported hetein, two years followingseemingly successful vac-

clnaJon,a young homosexual male presented with actltegenotype

F HBV infection that progressed into ch=onicity lt is unclear why

豊闇ぽ胤常響]鋼椒
:器瞥選鼎躙

despite nve dOses oFvaccine

4 DisCtlssion

current vaccination For HBV utilises a recombinant andgen

悪 蝋 翠 椰 驚 肝 i憾

'11轟

鶏 斯

and D,the most comrnon clrculating rnotypesin ire!and,Europe

and North America Howevet sequence diFferences exist in thls

region betweei HBV genotype F viruses and genotypes A and

D.18:ndeed,genctype F is one Of the most genetically diverse

胤 郡 Ч語 脱 駆 l搬 躙 :漁籠f棚 網 肥

Jon oFa genotype F strain`in kee口ng With ⅢC SexuJ h t`Ory

of the present case,WhO reported muldple unprotected sexual

encountersin Argentina HBV Cenotype F also has been associated

with acute(typiCally HBeAg_po● 哺ve)symptomatic infecOons in

Argendna.22 and therefore higherl:ralloads Thus,t could be sug‐

gested that repeated MSM sexual exposure to this genotype and
the high宙 ra1 load encountered by the patent may have oveト

whelmed any protecJon conferred by lhe sub｀ 。ptimat anti‐HBs

level.NeverthelessI Pezzano and co―workers reported that geno‐

:眠 ∫:蝿 lRl』 £ l霊 :盟 龍 里1llti鎧 鶏 l」:認 :

dal aterna●ve exPianadon for the case desc“bed`thattheintial

and―HBs results were incorrect Thisis un"kely Firstly,tesung was

perFormed in an acCredked laboratoty u nゞg internal quality con―

trois to monlor assay performance:in addidon,external quality

assurance dlst“budons tested οverthe sarne dme peJod achieved

1 0 0 % C O n c o r d a n c e  w i t h  e x p 9 c t e d  t e s u l t s . S e c o n d l y , d e s p i t e  m i n o r

inter‐assay varlation in the absolite aid―HBs ttres obtained.the

Archtect and Vidas assays each conarmed the results oFthe other

Thirdly and inally.3 sequendal samples were tested For and―

HBs overa 4 mOnth pe■od,ali generating lesuits"mpadble wltll

the padenピS vacdnadon hlstoF,Fo1lowing these hidal resuts,a
deC‖ne in anti‐H3sOverthesubsequent24rnonthswasnoted、Thκ

decline is not exceptiOnal as teveis oF vaccine―induced antibody
are known to Wane over Jme73 1ndeed,POSt‐vaccine screening

ls typlca‖y performed 2-4 months FoHowing cOmpledon of the
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業界のためのガイダンス
ー 全血および血液成分(原料血漿を含む)のドナーから得られた個々のサンプルおよびそれらのプールについての、B型肝炎ウイ

ルス伝播危険性を低減させるための核酸検査の使用について 一

ガイダンス案
FDA(米国食品医薬品庁)は、輸注またはそれを原料として製造するために全血または血液成分(それには、リカバード血漿、原

料血漿、および原料自血球を含むが)を採取する血液採取 ・取扱施設に対する、FDA認可済の核酸増幅検査(NAT)を3型 肝炎ウイ

ルス(HBV)デオキシリボ核酸(DNI)の有無について血液ドナーをスクリァニングすることに関しての勧告事項をここに提示する。

また、FDAは 製品試験とその処置、 ドナー管理、 ドナーの再適格化、および製品の表示についての勧告事項も、血液採取・取扱

施設に提示する。

略 )

勧告事項

HBV NATを用いたドナースクリーニング

§61040(b)に従つて、血液採取・取扱施設はFllAがスクリーニング検査用として認可したスクリーニング法を、製造者の

使用説明書に従って用いなければならない。血液採取 ・取扱施設は、HBVを含む伝染性疾患の伝播の危険性を十分かつ適切
に低減させるために必要に応じてそのような検査を1種類以上行わなければならない。

1 輸 注用の全血および血液成分、ならびに製造用の原料自血球についての§61040(b)に規定されている要求事項に合致さ
せるために、FDAは血液採取 ・取扱施設が、HBsAgと抗HBcの検出に加えて、FDAが認可したNATによるHBV DNAについて
のドナースクリー‐ング試験を用いることを勧告する。HBsAgおよび抗HBcの検出用としてFbAが認可した検査法で陰性も
しくは無反応であった場合には、FDAは血液採取・取扱施設が、個々のドネーション中のHBV DNA検出用として検出下限が
く1001U/祀 lIBV DNAであるようなFIIAが認可済のHBv NATを用いてドネーションをさらに試験することを勧告する。血液
採取 ・取扱施設の用いるFDA認可済のHBV NATによるスクリーニングは、ミニプールを用いたドネーションサンプル試験
フォーマットで行うことができ、または個々のドネーションを検査するフォーマットで行うこともでき、他のもの、例え

ばHIVや КVの検査とともに多重NATとすることができ、またはlⅣのみを検査するNATとすることができる。HBsAg、抗
HBc、およびHBV DNAのMTに よる検査は同時に行うことができる。          |

2 血 漿分画製剤への製造用の原料血漿の検査について§61040(b)の要求事項に合致させるために、FDAは血液採取 ・取扱
施設がHBsAg検出用にFDAが認可済のドナースクリーニング検査を用いることを勧告する。HBsAg検出用のFDA認可済検査

使用上の注意記載状況。その他参考事項等

2 重 要な基本的注意

(1)本剤の原材料 となる献血者 の血il■については、HBs抗

原、抗HCV抗体、抗HIV l抗体、抗HIV-2抗体、抗HTLV l

抗体陰性で、かつALT(CPT)イ直でスク リ
ーニングを実施

している。更に、プ
ール した試験血漿については、

HIV-1,HBV及 びHCVについて核酸増幅検査 (NAT)を実施

し、道合 した血漿を本斉1の製造に使用 しているが、当

該NATの検出限界以下の ウイルスが混入 している可能

性が常に存在する。本剤は、以上の検査に適合 した血

jx4を原料 として、Cohnの低温エタノ
ール分画で得た画

分から人ハプ トグロビンを濃縮
・精製 した製剤 であ り、

ウイルス不活化 ・除去を目的として、製造工程におい

て60℃、10時間の液状加熱処理及びウイルス除去膜に

よるろ過処理を施しているが、投与に際しては、次の

点に十分注意すること。

ハプトグロビン

別紙様式第 2‐1

番号 15
医薬品

医薬部外品

化粧品

研究報告 調 査報告書

一―一一一――
             卜 早ションをさらに、個 の々ドネーション法で検査して陰性または無反応の場合には、FDAは血液採取
・取扱施設が当該ドジ

中の H3V DNA検出用 として検出下限がく5001U/mL HBV DNAであるような
FDAが認可済の HBV NATを用いて検査することを

::鮨驚i基霙[i猪勘聾灘蘇偽仄鮮醍Il馨璽i
を行 うことは勧告 していない (参照文献 2))。

報告企業の意見

本報告は本剤の安

全性に影響を与え

な い と考 え る の

で、特段の措置は

とらない。

で蚕inおょむ血液成分にらぃてHBv NATを 導入するとの FDAの ガイダンス (案)で ある。弊社血漿分画製
剤

陥踏V蹴 観影M、 り北)ズ、フレ覚〕亀婁4土」1暦1をしており、ウイルス洲1年ニイレオ空
プシ ドが包む直径約 27nmの コア粒子 と、これを被 うエン

ベロープか ら成 り立つている。万
一
、原料血漿に HWが

混入 した としても、BVD及 び BHVを モデル ウイルスとした ウイルスクリアラン
ス試験成績か ら、本済Jの製造工程に

おいて不活化 ・除去 され ると考えている。
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Guidance for Industry

Use of Nucleic Acid Tests on Pooled and Individual Samples from
Donors of Whole Blood and Blood Components, including Source
Plasma, to Reduce the Risk of Transmission of Hepatitis B Virus

I. INTRODUCTION

We, FDA, are providing you, blood establishments that collect Whole Blood and.blood
components for transfusion or for further manufacture, including recovered plasma, Source
Plasma and Source Leukocytes; with recommendations concerning the use ofFDA-licensed
nucleic acid tests (NAT) to screen blood donors for hepatitis B virus (HBV) deoxyribonucleic
acid (DNA). We are also providing you with recomriendations for product testing and
disposition, donor management, methods for donor requalification, and product labeling.

In addition, we are notifuing you in this guidance that we consider the use of an FDAlicensed
HBV NAT to be necessary to reduce adequately and appropriately the risk oftransmission of
HBV. FDA-licensed HBV NAT can detect evidence of infection at an earlier stage than is
possible using previously approved hepatitis B surface antigen (HBsAg) and antibody to
hepatitis B core antigen (anti-HBc) tests. Therefore, we recommend that you use FDA-licensed
HBV NAT, in accordance with the requirements under Title 21 Code of Federal Regulations,
610.a0(a) and (b), (21 CFR 610.40(a) and (b)).

This guidance supplements previous memoranda and guidance from FDA,to blood
establishments concerning the testing of donations for HBsAg and anti-HBc, and the
management ofdonors and units mentioned in those documents (Refs. I through 5). Note that
testing Whole Blood trnd blood components for transfusion and Source Leukocytes for further
manufacture for HBsAg and anti-HBc, and Source Plasma for HBsAg should continue when a
blood establishment implements HBV NAT. ' FDA may consider advancements in technology

' FDA does not curently recommend that Source Plasma donors be tested for anti-HBc. IfantiHBc reactive unrts
were excluded from pools used lor the manufacture ofplsma derivativs, liters ofneutfalizing antibody to hepatitis
B surface antigen (anti-HBs) in those pools would be expected to diminish, as both these antibodies usually occur
together. The presence of neutralizing ilti-HBs is believed to contribute to the safety of certain plasma products.
(Ref. 2). Plasma units that ate untested, non-reactive (NR), or rep@t reactive (RR) for mti-HBc tre currently
acceptable for the manufacture of plasma derivatives (Ref. 2). Consistent with $ 6 I 0.a0(h)(2)(v), recovered plasma
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for testing blood donations, as well as data obtained following the implementation of HBV NAT'

to make fi.rture recommendations on adequate aird appropriate iesiiiig foi HBV'

FDA's guidance documents, including this guidance, do not establish legally enforceable

,"rponr i "Ui t i t i " r .  Instead,guidancesdescr ib i theFDA'scurrent th inkingonatopicandshouldbe
viewed only ur r""orn-andutions, unless specific regulatory or statutory requirements are cited'

The use of the word shouldin FDA's guidances means that something is suggested or

recommended, but not required.

fi. DEFINITIONS

Discriminatory NAT: A NAT that uses specific primers for HIV-I or HBV or HCV to identif,

the RNA or DNA in the reactive multiplex NAT sample as HIV-1 RNA or HBV DNA or HCV

RNe.p". fo. . ingaDiscr iminatoryNATonareact ivesampleisarequiredt t :qf9t t !?: :
establishments using un upp.oued multiplex test. The labeling for licensed multipiex NATs

speci{ies that Uir"ritinutob NAT is to be performed. Under $ 610.40(b) (21 CFR 610.40(b),

y'ou (nrr, 
"r. 

FDA-approvei screening tests in accordance with the manufacturer's instructions

Donor Reentry: A procedure that qualifies a deferred donor as eligible to donate again Donor

reentry procedures may be used following a false positive test result and typically require the

p"rrug"oftin.," to allow for possible seroionversion prior to the performance of additional

serologic testing and NAT.

HBvNATassaywithal imi tedsupp|emental test indicat ion:SomeHBVNATassayshave
receivedalimitedsupplementalindicationforrepeatedlyreactiveHBsAgtestresults.Ifa
donation tests HBV NAT-positive for HBV DNA using an HBV NAT with such a limited

supplementaltestindication,andifthatdonationalsotestsHBsAgrepeatedlyreactiveina
screening test, the HBss.g test result can be recorded as HBsAg positive. In lhis case, an.HBsAg

neutralization test need not be performed. However, ifa donation tests HBV NAT-negative for

ttsv oN,A. osing an HBV NAT with such a limited supplemental test indication, and if that

donation tests HbsAg repeatedly reactive in a screening test, an HBsAg neutralization test

,frouta f" p"rfo.med. Inthis case, the result ofthe neutralization test serves as the test ofrecord'

(Ref. 1)

Minipoo| :ApoolofdonorsamplesonwhichNAT(minipoolNATorMP-NAT)isperformed
u, u r..r"ningiest. A minipool i, formed by pooling of samples from subpools or by directly

pooling samples from individual donors.

Mu|t ip lexNAT:ANATthats imul taneouslydetectsHIV.IRNA,HBVDNA,andHCVRNA.

single virus NAT: A NAT that separately detects either HIV-1 RNA or HBV DNA or HCV

RNA.

from donations of Whole Blood that test antlHBc reactive may be used for further manufacture into plasma

derivatives.

This draft guidance, whenfnalized, will represent the Food and Drug Administration's (FDA's)
current thinking on this topic. It does not create or confer any rights for or on any person and
does not operate to bind FDA or the public. You can use an alternatiye approach if the
approach sotisfies the requirements of the applicable statutes and regulations. Ifyou want to
discuss an alternative approach, contact the appropriate FDA staff, If you cannot idefiify the

iate FDA staff call the appropriate number listed on the title

-19- -20-



I I I .  BACKGROUND

Under $ 610.40(a), establishments that collect blood or blood components must test each

donatio."n of human blood or blood component intended for use in preparing a product, including

donations intended as a component of, or used to prepare a medical device, for evidence of

infection due to certain communicable disease agents, including HBV' In addition' under $

ilo.+Otll, you must perform one or more such tests as necessary to reduce adequately and

appropriately the risk of transmission of communicable disease

currently, all whole Blood and blood components intended for transfusion and all Source

i;;i;;;r;, intended for further manufactuie are routinely tested for HBsAg and anti-HBc in

ordertor"du"" ther iskof t ransmissionofHBV(Refs.  l ,2,3and5) '  Inaddi t ion,al lSource

Plasma collections intended for further manufacture into plasma derivatives are routinely tested

i". nsrng in order to reduce the risk of transmission of HBV in manufacturing pools of plasma

derivatives.'

Inthepreambletothef inalru leent i t led. .RequirementsforTest ingHumanBloodDonorsfor
Evidence of Infection Due to Communicable Disease Agents," published inthe Federal Register

ofJunett ,2001(66FR31i46),wediscussedtheapproveddonorscreeningteststhatwe
considerei, as ofihat date, to be necessary to reducJ idequately and appropriately the risk of

transmission of HBV' We also stated that as technology advances, we intend to issue guidance

describing those tests that we consider to reduce adequately and appropriately the risk of

transmisslon of communicable disease agents. Accordingly, in this draft guidance_document, we

are notifuing you that we consider FDA-licensed HBV NAT to be necessary to reduce

adequately and appropriately the risk of transmission of HBV'

we note that the tests referenced in this document have been licensed by FDA for the screening

of blood donors for HBV DNA and have the ability to detect the evidence of infection at an

""rfJ. ""g",t "n 
is possible using previously approlgf {BsAg 

and antibody to hepatitis B core

uniig"r(uitl-Hgc) iests. Because FDA-lic"nsed HBV NAT are now widely available, we

,""o-nl-"nd that establishments use these tests, in accordance with $ 610.40.

A. Rationale for Donor Screening Using HBV NAT

Hepatitis B virus is a major human pathogen lhat 
r,ray cause acute and chronic hepatitis'

"l.itrorir 
and hepatocellular carcinoma (Ref' 6) Most primary infections in adults are

self-limited, the virus is qleared from blood and liver, and individuals develop a lasting

i;;;;i,y. iew", thun 5% of infected adults develop persistent asymptomatic infections.

1i."., o 
"urri". 

rtate). However, infants and young children have a much higher likelihood

if devetoping a chronic hepatitis B infection than do older children and adults'

e""orain! to"auta obtained- in 2004 from the Centers for Disease Control and Prevention,

about ldof adults without other preexisting conditions are estimated to get chronic

hepat i t isB i f  in fected,  bur2o/oto i0%of 
"h i ld,"n*orethan5yearsof  

agegetchroniq
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hepatitis B, and30%;o to 90% ofchildren less rhan 5 years ofage develop chronic hepatitis
B ifinfected (Ref.7). In addition, many patients receiving blood are
imiiti:trocoiiiproiiiised becai.ise of iireir uiidei'lyiii 'g disease arirj/oi becai.ise ol-iiie,jicaiioi-rs
that suppress the immune system making them more susceptible to severe I{BV infection
than otherwise healthy individuals. About 20% of chronically infected individuals can
develop cirhosis. Chronically infected subjects have 100 times higher risk ofdeveloping
hepatocellular carcinoma than non-carriers (Ref. 6).

Cunently, HBV is transmitted by blood transfusions more frequently than hepatitis C
virus (HCV) or human immunodeficiency virus (HIV). The residual risk of post-
transfusion HBV infection is estimated to be abdut 1:357,000 to 1:280,000 per
transfusion. In comparison, those risks for HIV and HCV are estimated to be 1 :1,467,000
and 1:1,149,000, respectively (Ref. 8). Depending on the sensitivity ofthe test,
implementation of HBV NAT has the potential to reduce risk to levels similar to those for
HIV and HCV. HBV can be transmitted by blood from asymptomatic donors with acute
HBV infections who have not yet developed HBsAg or anti-HBc (i.e., donors in the
seronegative window period), when HBV DNA can be detected in the donor's blood
(Refs. 9 and 10). Depending on the relative sensitivities of HBsAg and HBV NAT
assays used, HBV DNA can be detected 2 to 5 weeks after infection, and up to 40 days
(mean 6 to 15 days) before HBsAg (Ref. 7). HBV DNA levels rise slowly and are
present at relatively low levels during the seronegative window period of early infection.
HBV DNA can also be detected along with HBsAg and anti-HBc in chronic hepatitis B
infections, and sometimos in recovered infections that are negative for HBsAg and
positive for antibodies to hepatitis B surface antigen (anti-HBs) and anti-HBc (Refs. 6
and 11). Rarely, HBV DNA can be detected in the absence of HBsAg, anti-HBc and
anti-HBs [Ref. l2).

Blood for transfusion in the United States (U.S.) is also tested for anti-HBc. Anti-HBc
develops a few days after the appearance ofHBsAg and usually remains detectable for
life, irespective ofwhether the individual recovers from acute hepatitis B or whether
chronic HBV infection develops. Because ofthe availability and use oftests to detect
anti-HBc, HBV NAT's potential utility in further reducing risk of hepatitis B
transmission by blood transfusion is mainly restricted to the early HBsAg-negative phase
ofinfection (i.e., a potential reduction ofthe infectious window period ofup to 40 days
depending on sensitivity of the HBsAg test).

There are curently three FDA-licensed HBV NAT assays for screening Whole Blood
and blood components available in the U.S. Following licensure of the first HBV NAT
assay in April 2005 (the Roche COBAS AmpliScreen HBV NAT that uses pools of up to
24 donation samples), FDA did not recommend use of HBV NAT. At that time, FDA's
position on the use of HBV NAT was based,. in part, upon discussions by the Blood
Products Advisory Committee (BPAC or Committee) at the meeting on hily 23,2004
(Ref. l3), and on a recommendation from the Department of Health and Human Services
Secretary's Advisory Committee on Blood Safety and Availabitity (ACBSA) on August
27,2004 (Ref. 14). In making its recommendations, the ACBSA considered a number of
broad public health issues including cost-effectiveness, feasibility, and overall public

2 See Footnote I
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health benefit, in addition to scientific data on detection ofHBV in donors. one of

FDA's reasons for not recommending HBV NAT at that time was the sensitivify of HBV

NAT in the available format, when compared to the available serologic testing, did not

provide sufficient additional safety to the blood supply to warrant recommending its use.

hDA,s reasoning was based on information that most blood establishments would have to

test pools of24 iamples (thus diluting the individual samples by l:24), because it was not

feasible for most blood establishments to test single samples from donations or even

small pools of samples.

Since licensure ofthe first HBV NAT in 2005, the following changes have occurred:

l . FDAhas l i censed twoadd i t i ona l } IBVNATassaysw i t h i nd i ca t i ons fo r
blood donor screening: Procleix@ ULTRIO@ Assay (Gen-Probe, Inc'' San

Diego, California), which uses up to l6 donation samples in a pool and

COBAS TaqScreen MPX Test (Roche Molecular Systems, Inc '

Pleasanton, California), which uses up to 6 donation samples in a pool'

These multiplex assay systems can simultaneously detect HIV' HCV and

HBV in a single donation, thus improving the feasibility of routirie NAT

testing for HBV. FDA has also licensed the UltraQualTM HBV PCR

Assay (National Genetics Institute, Los Angeles, California), which

p.onid"s results of HBV NAT of Source Plasma samples, or of plasma

samples from Source Plasma donors at the time of donation' The assay ts

an "in-house" test; no kit is sold' The assay uses up to 512 donation

samPles in a Pool.)

2.wi ththerecentadvanceintechnologyandincreasedautomat ionenabl ing
theperformanceofNATwithsmallerpoolsofsamplesarrdindividual

- sarnples, more sensitive HBV NAT testing of blood donations is now

porribl", resulting in an increase in the number of window period HBV

bNA positive/HBsAg negative units that could be detected'

3 .The re i snowmore in fo rma t i onava i l ab l eon the ro l eo f vacc ina t i ono f
donorsandrecipientsagainstHBVinfectionthatindicatesthatprotection
forthelongtermisnotabsolute(i.e.,breakthroughinfectionscanoc.curin
previously vaccinated individuals who are exposed to t!lirr.y:) (Refs' l0

and l5). Breakthrough infections are characterized by HBV NAT

positivity, the presence of HBV-neutralizing anti-HBs (developed as a

iesult of hepatitis B vaccination), low viral load and lapk of symptoms'

HBsAg and anti-HBc may not subsequently develop or their appearance

may b- delayed. The infectivity ofunits obtained from hepatitis B-

vaccinateddonorswithbreakthroughHBVinfectionsisunknownatthe
present time.

As mentioned above, in breakthrough HBV infections, HBsAg and anti-HBc

development may be delayed or might not occur' Development is more likely to be

detected by HBi NAT, particularly in the early stages of infection. As younger cohorts

Contains Nonbindine Recommendations

in the population, who have received hepatitis B vaccine in a greater proportion than
older cohorts (Refs. 16, 17, and 18), become eligible to donate blood, the proportion of
vaccinated donors compared to non-vaccinated dcnors is expected to inciease.
Therefore, the proportion ofdonors with HBV breakthrough infections, compared to
those with non-breakthrough, wild-type, HBV infections, would also be expected to
increase. These donors'asymptomatic breakthrough infections are rtore iikely to be
detected by HBV NAT than to be detected by HBsAg or anti-HBc assays because HBsAg
and anti-HBc development might be delayed or might not occur, even though HBV DNA
is present and detectable by HBV NAT in the initial stage ofthe iniection. in addition,
HBV mutants appear to be more iikeiy to be detected by HBV NAT than by HBsAg
assays (Ref. 10.;.

Much of the available literature seem to indicate that HBV NAT positive/anti-HBs
oositive/HBsAg negative blood, irresoective of anti-HBc test results, does not transmit
HBV(Refs.  11,12,1 '9,20,21,and22).  However, thereareat least tworeportsof  such
possible transmissions (Refs. 23 and24), and one report that appears to have confirmed
transmission of HBV by HBV NAT positive/anti-HBs positive/HBsAg negative blood
(Ref.25). Therefore, there can be no assumption ofnon-infectivity ofunits from donors
with breakthrough infections containing HBV DNA and vaccine-induced, HBV-
neutralizing anti-HBs when transfused into recipients. Nor can we assume a lack of
morbidity and mortality in recipients, especially when many recipients are
immunocompromised, as previously mentioned.

At the April l, 2009 BPAC meeting (Ref. 26), the Committee agreed with FDA,s
position that there is no assumption of non-infectivity to recipients of units from donors
with breakthrough infections. Therefore, in this guidance, we are recommending that all
units of blood used for transfusion should be tested by an FDA-licensed HBV NAT. The
Committee also supported FDA setting a sensitivity standard of 200LLJ/mL HBV DNA
for detection of HBV DNA in an individual donation when HBV NAT assays are used to
test blood and blood components intended for transfusion. However, because of
technological advances that have occurred since the time ofthe BPAC meeting in 2009,
we are recommending a sensitivity standard of 100 IU/mL for HBV DNA detection in an
individual donation (see section IV.A). Due to advances in technology and automation,
FDA considers a sensitivity standard of I 00 IU/mL to be attainable and practical for
blood establishments that collect donations of Whole Blood and blood components
intended for transfusion.

With regard to testing Source Plasma units for firrther manufacture into injectable plasma
derivatives for HBV DNA, we believe that such testing adds another layer of safetv for
plasma derivatives by Iimiting the viral load in plasma pools for fractionation, in addition
to viral inactivation and/or removal steps during their manufacture and the presence of
neutralizing anti-HBs in manufacturing pools. During the BPAC meeting held on April
28,2011 (Ref. 27), the Committee agreed with FDA that the available scientific data
supports the concept that testing Source Plasma donations by HBV NAT increases the
safety margin of plasma derivatives. Therefore, FDA is recommending that all units of
Source Plasma intended for manufacture into injectable plasma derivatives be tested by 

''
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an FDA-licensed HBV NAT. In consideration of viral inactivation and removal in

plasma fractionation, FDA is recommending a sensitivity standard of 500 IU/mL for

detection of HBV DNA in an individual collection, rather than 100 IU/mL (see section

IV.A). This sensitivity standard was endorsed by BPAC at the April 28, 2011 meeting
(Ref. 27).

Similar to plasma derivatives, the HBV safety ofproducts made from Source Leukocytes

depends in large measure on viral removal and inactivation during manufacturing.

However, since Source Leukocytes are obtained from Whole Blood donors, for
consistency, we are also recommending a sensitivity standard of 100 IU/mL for HBV
DNA detection in the individual donation of Source Leukocytes.

B. DonorRequalification

Under $ 610.41(b), "[a] deferred donor subsequently may be found to be suitable as a

donor ofblood or blood components by a requalification method or process found
acceptable for  such purposes by FDA." '

At the July 21,2005 BPAC meeting (Ref. 28), the Committee agreed with FDA's
proposed requalification criteria for donors ofWhole Blood and blood components for
transfusion and Source Plasma for further manufacture, who tested reactive by HBV

NAT, when a follow-up sample is tested using HBV NAT and serologic tests. Data
presented at the meeting demonstrated that a 6-month follow-up period encompasses the

pre-seroconversion window period with sufficient confidence that negative test results for

HBsAg, anti-HBc and HBV DNA by NAT, after a 6-month period, rule out HBV

infection. For purposes of reentry, we recommend that you use an FDA-licensed IIBV

NAT labeled as having a sensitivity of <2IU/nL at 95% detection rate [1 IU. = -5 copies

of HBV DNA/mLl.o Donors with negative results for HBV DNA at this level of

sensitivity are highly unlikely to be infected with HBV (Ref. 29). Depending upon the

assay and the platform used, this sensitivity may only be achieved when testing
individual donor samples. Recommended criteria for donor requalification are presented

in section IV.C.

IV. RECOMMENDATIONS

A. Donor Screening Using HBV NAT

Under $ 610.40(b), you must use screening tests that FDA has approved for such use, in

accordance with the manufacturers' instructions. You must perform one or more such

r A deferred donor may sewe as an autologous donor in accordance with $ 610.40 and $ 610.41. Note that a

deferred donor who donates for autologous use is not deemed to be reentered and remains deferred, until the criteria

for reentry afe Inel..
o COBAS AmpliScreen HBV Test (Roche Molecular Systems, Inc., Pleasanton, California): Triplicate testing using

the multiprep specirnen processing procedure. See package insen.
procleix@ ULTRIO@ Assay lGen-Probe, Inc., San Diego, California): Testing 6 replicates. See package inserls.

7
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tests as necessary to reduce adequately and appropriately the risk oftransmission of

communicable disease, including HBV.

l. In order to meet the requirement under $ 610.40(b) for Whole Blood and

blood components intended for transfusion and Source Leukocytes

intended for further manufacture, we recommend that you use an FDA-

licensed donor screening test for HBV DNA by NAT in addition to the

detection of HBsAg and anti-HBc. If the FDA-licensed tests for detection

of both HBsAg and anti-HBc are negative or non-reactive, we recommend

that you test the donation further using an FDA-licensed HBV NAT that

has a lower limit of detection of <100 IU/mL HBV DNA for HBV DN,A'

detection in an individual donation. The FDA-licensed screening HBV

NAT that you use may be in a minipool donation-sample testing format or

an individual donation testing format, and may include multiplex NAT

with testing of other agents, such as HIV and HCV or may be single virus

NAT for HBV only. Testing for HBsAg, anti-HBc and HBV DNA by

NAT may be performed concurrently.

2. In order to meet the requirement under $ 610.40(b) for testing Source

Plasma intended for further manufacture into plasma derivatives, we

recommend that you use an FDA-licensed donor screening test for the

detection of HBsAg. If the FDA-licensed test for detection of HBsAg is

negative or non-reactive, we recommend that you test the donation further

using an FDAJicensed HBV NAT that has a lower limit of detection of
<500 IU/mL HBV DNA for HBV DNA detection in an individual

donation; The FDA-licensed screening HBV NAT that you use may be in

a minipool donation-sample testing format or an individual donation

testing formag and may include multiplex NAT with testing of otjrer

agents, such as HIV and HCV, or may be single virus NAT for HBV only'

Testing for HBsAg and HBV DNA by NAT may be performed

concunently. (FDA does not currently recommend that Source Plasma

donors be tested for anti-HBc (Ref. 2).

As a general matter, under $ 610'40(hxl), if any of the FDA-licensed tests

for the detection ofeither HBsA-g or anti-llBc is reactive, the donation

must be not be shipped or used.' ln this instance, we believe that you

have met the standard for adequate and appropriate screening for HBV

and you do not need to test the unit iurther using an FDA-[icensed HBV

NAT. However, you may choose to test such a reactive donation b;r using

an FDAlicensed HBV NAT to provide useful information to the donor, or

ifyou wish to reenter the donor as described below in this Guidance.

We note that in regard to HBsAg reactivity, as required by 0 610.a0(e),

you must proceed to supplemental testing for HBsAg to determine

5 Blood components that are reacive for HBsAg and/or and‐HBc mり bC Shipped or uscd ifthw meetthc condlions

fOr an exceplon desc‖bed in§61040(h)(2)

8
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whether or not a reactive HBsAg test result can be confirmed positive, and

is not a false positive (i.e., test result recorded HBsAg negative), using

either an additional, more specific test, such as an HBsAg neutralization

test or an HBV NAT assay with a limited supplemental test indication'

Some HBV NAT assays have received this limited supplemental

indication for repeatedly reactive HBsAg test results. If a donation tests

HBV NAT-positive for HBV DNA using an HBV NAT with a limited

supplemental test indication, and ifthat donation also tests HBsAg

repeatedly reactive in a screening test, the HBsAg test result can be

recorded as HBsAg positive. In this case, an HBsAg neutralization test

need not be performed. However, if a donation tests HBV NAT-negalive

for HBV DNA using an HBV NAT with a limited supplemental test

indication, and if that donation tests HBsAg repeatedly reactive in a

screening test, an HBsAg neutralization test should be performed ln this

case, the result ofthe neutralization test serves as tl,le test ofrecord (Ref'

1). We further note that there is no licensed supplemental, more specific,

test for anti-HBc at the present time. Donors with anti-HBc reactive

results may be requalified as described in Ref3.

Management of Donors and Units Based on Hepatitis B Test Results

i. . Donor and Unit Management When the HBV DNA NAT Result is

Neeative

a. If a unit tests negative by individual donation NAT (ID-NAT) for

HBV DNA or is part of a minipool that tests negative, then the donor

and the unit should'be managed consistent with FDA guidances and

recommendations, as appropriate (Refs' t through 5), provided thatthe

donor satisfies all applicable donor eligibility criteria and the unit is

otherwise suitable for release.

b. Units of Whole Blood and blood components may be used for

transfusion and Source Leukocytes may be used for fu*her

manufacture that test negative for HBV using FDA-licensed HBV

NAT, HBsAg, and anti-HBc assays, provided that the donor satisfies

the donor eligibility criteria in $ 640.3 (2i CFR 640.3), and that all

other donor screening tests for communicable disease agents required

in g 610.40(a) and (i) for Whote Blood and blood components,

including Source Leukocytes, are negative, and the units are otherwise

suitable for release'

c. Units of Source Plasma and recovered plasma that test negative for

HBV using FDA-licensed HBV NAT and HBsAg assays may be used

for further manufacture, provided that the donor satisfies the donor

eligibility criteria in $ 640.63 (for Source Plasma) and $ 640.3 (for

recovered plasma), and that the requirements in $ 610.40 are met and

o
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. all other screening tests for communicable disease agents required in $
610.40(a) and (i) are negative and the units are otherwise suitable for
ielease (see footnote l).

Donor and Unit Management when the HBV DNA NAT Result is Positive

a. In accordance with $ 610.40(h), except for autologous donations under
g 610.40(hX2Xi) or where you have obtained FDA's written approval
for the shipment or use in accordance with $ 610.40(h)(2)(ii)(A), you
must not ship or use a unit of Whoie Bloo<i or bioo<i components for
transfusion, or a unit of Source Leukocytes for further manufacture
that tests positive by HBV ID-NAT (either from direct screening by
ID-NAT or from deconstruction of a NAT-positive minipool) (Table 1,
Categories I through 6).

b. In accordancewith $ 610.41, you mustdefer a donorwho tests
reactive for HBV, and in accordance with 21 CFR Part 630 (Part 630)
you must notif, the blood donor. You should permanently defer a
donor of Whole Blood or blood components, or Source Leukocytes,
whose NAT and serologic test results are as follows. (The donor is not
eligible for reentry):

i. HBV NAT-positive, HBsAg RR and confirmed positive, either
by neutralization or when using a NAT with a limited
supplemental claim, regardless of anti-HBc results (Table i,
Categories 1 and 2); or

ii. HBV NAT-positive when using a NAT that <ioes not have a
limited supplemental claim and HBsAg RR is not confirmed by
neutralization, and anti-HBc is RR (Table 1, Category 3).

c. In accordance with $ 610.41, you must defer a donor who tests
reactive for tests for HBV, and in accordance with Part 630 you must
notiry the blood donor. You should indefinitely defer a donor of
Whole Blood or blood components, including Source Leukocytes,
whose NAT and serologic test results are as follows (The donor may
be eligible for reentry, as described in section lV.C.):

i. HBV NAT-positive, HBsAg non-reactive (NR), anti-HBc RR
(Table l, Category 4);or

HBV NAT-positive, and both HBsAg and anti-HBc are non-
reactive (Table 1, Category 5); or
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iii. HBV NAT-positive using a NAT that does not have a limited

supplemental claim and HBsAg RR is not confirmed by

neutralization' and is anti-HBcNR (Table 1, Category 6)'

Table 1. Donor and Unit Management (Whote Blood and Blood Components for

transfusion, and Source Leukocytes for Further Manufacture) when the

HBV DNA NAT Result is Positive

Contains Nonbinding Recommendations

Table 2. Donor and Unit Management (Source Plasma ior Further Manufaciure)
w l t t s l l  1 l l t s  n D  v  r r r \ A  r \ A  I  K c s u l l  r s  f  r r s r r r v E

Categon HBV NAT Resu:tt , HBsAg Result Donor and Unit

Positive

Repeat Reactive /
Confirmed Positive*

Discard unit,

Permanently defer donor

Donor not eligible for reentry

t Posたにe Non-Reaciive

Indefinitely defer donori

Donor may be eligible

for reentry
3 Positive

Repeat Reactive /

Not Confirmed

I Using a screening test, c described in section iV.A.2.
* Using either an HBsAg neutraliation test or an HBV NAT with a limited suppl€mental test
indicatiori, d described in section [l], md section IV.A.3.

C. Requalification Methods for Donors on the Basis of HBV NAT and HBV
Serologic Test R.esults on the Fol!ow-Up Sample

For purposes of reentry, we recommend that you use an FDA-licensed HBV NAT having
a sensitivity of <2lUlmL at 95oZ detection rate.

l. Requalification of a Donor of Whole Blood or Blood Components for
Transfusion and Source Leukocytes for Further Manufacture

To reenter an indefinitely deferred donor of Whole Blood or blood
components for transfusion, or Source Leukocytes for further
manufacture, a new sample should be obtained from the donor at least 6
months after the collection ofthe sample that gave test results described in
section IV. B.2.c. (no donation is made at this time). You should perform
follow-up testing using HBV NAT (having a sensitivity of 1] IU/mL at
95% detection rate), HBsAg and anti-HBc FDA-licensed assays.

a. If the new follow-up sample tests positive by HBV NAT, regardless of
HBsAg and anti-HBc test results, we recommend that you permanently
defer the donor (Table 3, Category I ).

b. If the new fo!low-up sample tests negative by HBV NAT and NR- by
HBsAg and anti-HBc assays, the donor may be reentered (i.e., the
donor is eligible to donate in the future), provided the donor meets all
donor eligibilig criteria in $ 640.3 (Table 3, Category 2).

c. If the new follow-up sample tests negative by HBV NAT and RR by
HBsAg and/or RR by anti-HBc, we recommend that you evaluate the

neutraliation test or m HBV NAT with a limited supplemental test indicatlon' as

nd section IV.A.3.

In accordance with $ 6 10.40(h), except where you have obtained

FDA's writfen approval for the shipment or use in accordance with $

610.40(hX2)(iiXA), you must discard and not use for further

manufacture a unit of Source Plasma that tests positive by HBV ID-

NAT (Table 2, Categories I through 3).

In accordance with $ 610.41, you must defer a donor who tests

reactive for tests for HBV, and in accordance with Part 630 you must

notiry the blood donor. You should permanently defer a donor of

Source Plasma whose donation tests HBV NAT-positive and is

HBsAg RR, confirmed positive either by neutralization, or when using

a NAT with a limited supplemental claim. The donor is not eligible

forreentry (Table2, Category l).

In accordance with $ 6 I 0.41, you must defer a donor who tests

reactive for tests for HBV, and in accordance with 21 CFR 630 you

rnust notifu the blood donor. You should indefinitely defer a donor of

Source Plasma whose donation tests HBV NAT-positive when using a

NAT that does not have a limited supplemental claim, and is either

HBsAg NR or is HBsAg is RR not confirm ed by neutralization (Table

2, Categories 2 and 3). The donor may be eligible for reentry, as

described in section IV.C.

l l
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Category HBV NAT Resuttt HBsAg Resull An■・HBc Resttlt Donot and Unit

Positive Repeat Reactive /

Confirmed Positive.

Non-Reactive Discard unit;

Pemanently defer donor

2 Positive Repeat Reactive /

Confirmed Positive*

Repeat Reactive Donor not eligible for
reentry

3 Pos,t,ve Repeat Reactive /

Not Confirmed

Repeat Reactive

Positive Non-Reactive Repeat Reactive Discard unit;

Indefinitely defer donor;

Donor may be eligible

for reenlry

Positive Non-Reactive Non-Reactive

Positive Repeat Reactive /

Not Confirmed

Non-Reactive

-urins u i[t.*ins test. 6 described in section Iv.A.l.
-uii"J.itrl" * ulgsAg neutraliation test or m HBv NAT with a limited supplemental test indication,

described ih section III md section Iv.A.3.

- 3 0 -
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donor further as described in the FDA guidance documents cited in
Refs. l, 2 and 3 (Table 3, Category 3).

NOTE: If you wish to perform follow-up testing on a donor of Whole
Blood or blood components for transfusion or a donor of Source
Leukocytes for further manufacture who is deferred because ofHBV NAT
test results, you may do so before the end ofthe 6-month waiting period
for donor notification purposes or for medical reasons. Negative test
results on follow-up for HBsAg, anti-HBc and HBV DNA by NAT
(sensitivity at 95o% detection rate of < 2IUlmL), may be useful in donor
counseling. However, only negative results for all three tests (HBsAg,
anti-HBc and HBV NAT), obtained at least 6 months after the collection
of the sample that gave test results described in section IV.B.2.c, would
qualiry the donor for reentry. If you obtain a reactive HBV NAT, or
repeatedly reactive anti-HBc, or repeatedly reactive HBsAg that is positive
by neutralization during this 6-month waiting period, the donor would not
be eligible for reentry, and we recommend that you defer the donor
permanently.

A donor of Whole Blood or blood components for transfusion, or a donor
of Source Leukocytes for further manufacture who has been requalified as
described above in section IV.C.1., may on subsequent occasions be
indefinitely defered because of HBV NAT reactive results. You may
reenter such a donor into the donor pool by again following all the
procedures described in section IV.C. l.

Requalification of a Donor of Source Plasma for Further Manufacture

To reenter an indefinitely deferred donor of Source Plasma, you should
obtain a follow-up sample from the donor (no donation is made at this
time) at least 6 months after the collection ofthe sample that gave the test
results described in section IV.B.2.f. You should perform follow-up
testing using HBV NAT (having a sensitivity of a 2IUlmL at 95%
detection rate) and HBsAg FDA-licensed assays.

a. If a new follow-up sample tests positive by HBV NAT, regardless of
the HBsAg test result, you should permanently defer the donor (Table
3,Category 1).

b. If a new follow-up sample tests negative by HBV NAT and NR by
HBsAg, the donor is eligible to donate in the future, provided the
donor satisfies all donor eligibility criteria in $ 640.63 (Table 3,
Category 2).

Contains Nonbindine Recommendations

c. If a new follow-up sample tests negative by HRV NAT and RR

HBsAg, you should evaluate the donor fuilher, as described in the

FDA dociimenis ciied in Ref. 1 (Tablc 3, Catcgory 3).

NOTE: lf you wish to perform follow-up testing on a donor of Source

Plasn-ra who is deferred because of HBV NAT test results, you Inay do so

before the end of the 6-month waiting period for donor notification

purposes or for medical reasons. Negative test results on follow-up for

HBseg and HBV DNA by NAT (sensitivity at 957o detection rate of < 2
. IU/mL), may be useful in <ionor counseiing. However, only negative

results for both tests (HBsAg and HBV NAT), obtained at least 6 rnonths

after the collection ofthe sample that gave the test results described in

section IV.B.2.f, would qualifo the donor for reentry. If you obtain a

reactive HBV NAT, or repeatedly reactive HBsAg that is positive by

neutralization, the donor would not be eligible for reentry, and we

recommend that you defer the donor permanently.

A donor of Source Plasma who has been requalified as described above in

section IV.C.2., may on subsequent occasions be indefinitely deferred

because of HBV NAT positive results. You may reenter such a donor into

the donor pool by again following all procedures described in section

rv.c.2.

Table 3. Reentry of Donors of whole Blood and Blood components for Transfusion

or Further Manufacture on the Basis of HBV NAT and IIBV Serologic Test Results

on the Follow-UP SamPle

For purposes of reentry, we recommend that you use an FDA-iicensed HB V NAT

labeled as having a sensitivity of52 lU/mL at 95o% detection rate.

Category

HBV NAT Result

(sensitivity of :2
lU/mL at 95%
detection rate)

HBsAg and/or Anti-
HBc Result (Anti-HBc
not required for SP)

Donor

Positive Any test result Permanently defer donor

2 Negative Non-React ive Donor may be el igible for

reenky

3 Negative Repeat Reactive For further evaluation, see
FDA guidance documenis ihai

dispuss donor testing for
HBsAg and anti-HBc. Refs.

1 , 2  a n d  3 . )

3. Management of Donors and Units with Non-Discriminated Reactive Test

Results

l 4
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V.

Confains Nonbinding Recommendations

If you obtain a reactive Multiplex HIV-I RNA/IICV RNA/HBV DNA
NAT result on an individual donor sample (D-NAT), and if the
Discriminatory NATs are non-reactive for HIV-l RNA, HCV RNA and
HBV DNA, the sample is "Non-Discriminated Reactive." The unit must
be quarantined and destroyed (S 610.40(h), or, ifreleased for research or
further manufacture, be appropriately relabeled as described in section
IV.C. The donor must be deferred ($ 610.41). Note that the donor should
be deferred for 6 months and is eligible for reentry after the 6-month
waiting period. If you choose to reenter the donor, you may do so at the
tirne of a donation without prior testing of a follow-up sample.

LABELING

A. Circular of Information for Whole Blood and Blood Components Intended
for Transfusion

Consistent with other donor screening tests, the instruction circular, also known as the

"Circular of Information", must be updated to state that an FDA-licensed NAT for HBV
DNA was used to screen donors and that the results oftesting were negative ($

606.122(h)). We recommend that you use the following statement on the labeling for

donations that test Non-Reactive:

"Licensed nucleic acid test (NAT) for HBV DNA has been performed and found
to be Non-Reactive."

B. Blood Components Intended for Further Manufacture

Upon implementation of an FDA-licensed NAT, we recommend that you use the
following statement on the labeling for blood components intended for further
manufacture into injectable or non-injectable products that test Non-Reactive:

"Non-Reactive for HBV DNA."

See paragraph C oftlris section for recommendations for donations that test Reactive for
HBV.

C. Reactive Units and Product Disposition

NATreact iveuni tsmustnotbeshippedorused,exceptasprovidedin$610.a0f t ) (2) .  I f
released for these uses, the units must be relabeled consistent with the labeling
requ i r emen ts i n$$606 .121 ,610 .40and640 .70 .  Thus , f o rexamp le , youmus t l abe l  t he
reactive unit with the "BIOHAZARD" legend and with the following cautionary
statements, as applicable:

l )
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"Reactive for HBV DNA."

arr0

"Caution: For Further Manufacturing into In Vitro Diagnostic Reagents For
Which There Are No Alternative Sources."

In addition, you should label the reactive unit with the following legend, ifapplicable:

"Caution: For Laboratorv Research Use Onlv."

VI. REPORTING CHANGES TO AN APPROVED APPLICATION

Under 2l CFR 601.12 ($ 601.12), FDA-licensed blood establishments are required to report
changes to an approved biologics license application to FDA. FDAlicensed blood
establishments must report the changes in paragraphs A, B, and C-l andC.2.a of this section, as
described below. However, except as specified in paragraph C,.2.b of this section, unlicensed
blood establishments are not required to report the changes to FDA.

A. Test Implementation

l. If you begin using an FDA-licensed NAT for the detection of HBV DNA
in your facility according to the manufacturer's instructions, you must
notiry FDA ofthe testing change in your annual report (AR), in
accordance with $ 601.12(d), indicating the date that the revised standard
operating procedures were implemented.

2. lf you are already approved to use a registered contract donor testing
laboratory to perform infectious disease testing of Whole Blood and blood
components, including Source Plasma and Source Leukocytes, and the
contract testing laboratory will now perform a NAT for HBV DNA, you
must report this change in your AR ($ 601.12(d).

3. Ifyou will use a new contract testing laboratory to perform a NAT for
HBV DNA. reDort as follows:

a. If the nsw testing laboratory is registered with FDA and has been
performing infectious disease testing for Whole Blood and blood
components, including Source Plasma and Source Leukocytes, reporl
this as a Changes Being Effected (CBE) Supplement, in accordance
with $ 601.12(c)(s) .

b. If the new testing laboratory has not previously performed infectious
disease testing for blood products, you must report this as a Prior
Approval Supplement (PAS), in accordance with $ 601.12(b). The

I 6
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new testing laboratory must register with FDA in accordance with 2i

CFR Part  607 and $ 610.40(0.

B.  Label ing

Labeling refers to the instruction circular (e.g., circular oflnformation) required under

S 606J;2 and the container labels on blood or blood components required under, among

other provisions, $$ 606.121, 610.40 and 640.70'

l . I f you rev i seyou r l abe l i ng to i nc l ude thes ta temen ts i n t } r i sgu idance in
thiir entirety and without modification, you must report this change as a

CBE labeling supplement in accordance with $ 601'12(0(2))'

Z. lf you revise your labeling to include alternative statements, you must

reiort this change as a PAS labeling supplement in accordance with $

601 .12 (0 (1 ) .

C. Procedures for Requalification ofDonors

l ,Wecons ide r t he imp lemen ta t i ono f recommenda t i ons in th i sgu idance in
their entirety and without modification to be a minor change to an

approvedlicenseapplication.Therefore,FDAlicensedestablishmentsare
not required to have FDA prior approval and may submit a statement of

this change in their AR under $ 601 '12(d), indicating the date that ths

. revised standard operating procedures were implemented'

2. Under $ 6 10'41(b), you may only re-enter a previously defered donor

using a requalification method found acceptable by FDA for such

purp-ot"t. We consider the requalification methods described in this

guidance to be acceptable' Ifyou choose to use an alternative

iequalification method, you must report this as follows:

a. FDA-licensed blood establishments must submit the alternative

requalification method as a PAS ($ 601.12(b).

b. Unlicensed blood establishments must submit the alternative

requalification method to FDA before it is implemented so that we

may determine whether it is acceptable.

t'7

- 3 5 -

Contains Nonbinding Recommendat ions

VH. REFERENCES

1. FDA Memorandum to All Registered Blood Establishments: Recommendations for the
Management of Donor and Units that are Initially Reactive for Hepatitis B Surface Antigen
(HBsAg), December 2, 1987.
http://www.fda.gov/biologicsbloodvaccines/guidancecomplianceregulatoryinformationioth
errecommendationsformanufacturers/memorandumtobloodestablishments/defauh.htm.

2. FDA Memorancium to All Registere<i Biood Establishments: Recommenciations
Concerning Testing for Antibody to Hepatitis B Core Antigen (Anti-HBc), September i0,
1991 .
hftp://www.fda.gov/biologicsbloodvaccines/guidancecomplianceregulatoryinformation/oth
errecommendationsformanufacturers/memorandumtobloodestablishments/default.htnr.

3. FDA Guidance for Industry: Requalification Method for Reentry of Blood Donors Deferred
Because of Reactive Test Results for Antibody to Hepatitis B Core Antigen (Anti-HBc),
May 2010.
http://www.fda.govlBiologicsBloodVaccines/GuidanceComplianceRegulatoryInformation/
Guidances/B lood/default.htm.

4. FDA Memorandum to All Registered Blood Establishments: Recommendations for the

Quarantine and Disposition of Units from Prior Collections from Donors with Repeatedly
Reactive Screening Tests for Hepatitis B Virus (HBV), Hepatitis C Virus (HCV) and
Hnman T-Lymphotropic Virus Type I (HTLV-l), Iuly 19, 1996.
http://www.fda.gov/biologicsbloodvaccines/guidancecomplianceregulatoryinformatior/oth
errecommendationsformanufacturers/memorandumtobloodestablishments/default.htm.

5. FDA Memorandum to All Registered Blood Collecting Facilities: Collection of Human
Leukocytes for Further Manufacturing (Source Leukocytes), January 28, 1981.
http://www.fda.gov/biologicsbloodvaccines/guidancecomplianceregulatoryinformation/oth
errecommendationsformailufacturers/memorandumtobloodestablishments/default.htm.

6. Ganem, D, Prince, AM., Hepatitis B infection - Natural History and Clinical
Consequonces. New England Journal of Medicine, 350, 1 1 1 8-1 129 (2004).

7. Alter, MJ, Centers for Disease Control and Prevention, Epidemiology of HBV Infection
and Prevention Programs. Presentation to the Advisory Committee on Blood Safety and
Availabilitv, August 27, 2004.

8. Epslein, J.S., Holmberg, J.A., Progress in monitoring blood safety. Transfusion, 50, 1408-
1412 (2010).

9. Roth, W.K., Weber, et al., NAT ior HBV and Anti-HBc Testing Increase Blood Safety.
Transfusion, 47, 869 -87 5 (2002).

- 3 6 -



Contains Nonbinding Recommendations

I(leinman SH, Lelie, N, et al., Infectivity of Human Iinmunodeflciency Virus-1, Hepatitis
C Virus and Hepatitis B Virus and Risk of Transmission by Transfusion. Transfusion,49,
24s4-2489 (2Q09).

Prince, AM, Lee, DH, Brotman, B., Infectivity of blood from PCR-positive, HBsAg-
negative, anti-HBs-positive cases ofresolved hepatitis B infection. Transfusion, 41,329-
332 (200 I  )

Hollinger, FB., Hepatitis B infection and Transfusion Medicine: Science and the Occult.
Transfusion, 48, 1001 -1026 (2008).

Blood Products Advisory Committee Meeting, JuIy 23,2004, )
http:i/www.fda.eov/ohrms/dockejs/acl04/transeripts/2004-405 7t2%20.htm.

Advisory Committee on Blood Safety and Availability 24th Meeting; Transcript August
27 ,2004. htto://www.hhs.sov/ophs/bloodsafetv/pastmeetines/pastmeetines.html.

Stramer, SL, Wend, U, Candotti, D, et al., Nucleic Acid Testing to Detect HBV Infection in
Blood Donors. New England Journal ofMedicine,364,236-247 (2011).

National Center for Health Statistics and Centers for Disease Control and Prevention.
National Health Interview Survey, 2006 (machine readable data file and documentation).
2007. Hyat tsv i l le .  Maryland.

Royston, P. and W. Sauerbrei, Multivariable Modeling With Cubic Regression Splines: A
Principled Approach. The Stata Joulnal 7.1 (2007): 45-70.7 .

Statacorp. Stata StatisticalSoftware: Release 10. 2007. College Station, TX, Statacorp
LP.

Dreier, J, Krciger, M, et al., Low-Level Viremia of Hepatitis B Virus in an Anti-HBc- and
Anti-HBs- Positive Blood Donor. Transfusion Medicine, 14, 97 -|BQA1$.

Gerlich, WH., Breakthrough of Hepatitis B Virus Escape Mutants After Vaccination and
Virus Reactivation. Journal ofClinical Virology,36 (Suppt. l):S18-S22 (2006).

Mosley JW, Stevens, CE, et al., Donor Screening for Antibody to Hepatitis B Core Antigen
andHepatitisBViruslnfectioninTransfusionRecipients. Transfusion,35,5-12(1975).

Satake, Tairo, R, et al., Infectivity of Blood Components with Low Hepatitis B Virus DNA
Levels Identified in a Lookback Program. Transfusion, 47,1197-1205 (2007).

Hui, CK, Sun, J, et al., Occult Hepatitis B Virus Infection in Hematopoietic Stem Cell
Donors in a Hepatitis B Virus Endemic Area.. Journal of Hepatology, 42, 813-819 (2005).

Gerlich, WH, Wagner, FF, et al., HBsAg Non-Reactive HBV Infection in Blood Donors:

19

-37-

‐
Contains Nonbinding Recommendations

Transmission and Pathogenibity Joumal ofMCdical VIology,2007,79(Supp1 1),S32‐

S36(2007)          ・

Ⅷ隻常え「錮il登盤:∫射糧¥選I鑑盆選麒Ⅷ階計罵鷲躍れ:
1022‐1025(2008),

m鯰 麟 鶉 夢睡墓捻

潮罵精鰤鳳搬朧搬 鷺』lL銑出ヒ佃itm

Reesink,HW,Engelfriet,CP,ct al,OCcult Hepatitis B Infec」 on in BIood Donors VOX

Sanguinis,94,153‐166(2008)

20

-38-

14

15



＞

ｍ
〓

ヽ
ｏ

＞

０

〓

０
ぉ

ｏ
口
¨
口

０
●
●

」
ｏ

８

●
聖

‘
，
。
』
餞

０
」
●
ち

囁

聖

つ
●
ｏ
９

，
曽

ε

。
■

Ｆ

∽
一
８

口

罵

ｕ̈
●
ｃ
口
Ｌ

「
麟
●

【
Ｓ

も

ｏ
日

∞
編

り
∽
お

Ю

』
ε

旨

ｏ
つ

‐
●
Ｃ
●
Ｃ

″
υ
Ｏ
Ｘ
Ｏ
』

０̈
工
“
セ
′
ｏ
ロ
ス

ｏ
“
卜
、
‘
∽
ｏ
０
０
ｏ
口

∽
【
〓

二
ヽ
］
●
う
ｏ
Ｏ

口
０
，

∞̈

●

口
「

∽
口
９

も

聖

口
【
＞

ロ
エ

や
ｏ
ｃ
＞

υ

〓

一
口
８

ｏ
ｒ̈

ｏ
Ｌ
」
ｏ

一
〇
０
日

ｏ
”
●
●
０
日

』
０
」

０
６
●
０
∽
一０
』
０
ン
コ
ヽ
０
口
０
【∽

‐∽
ｏ
】
¨
ｏ
」
ヽ
ｏ
燎
一
”
■
●
■
ｏ
，
ｏ
ヽ
ヽ
一
●
“
∽
口
ｏ
■
０
型
「●
【
【●
】
一＞
¨
●
〓
゛
ｏ
「
ヒ
】
０
）

』
ε

∽
ｏ
■
●
ｏ
‘
ｏ
日

０
２
も
０と
ｏ
ｏ
メ
●

鬱
口
ヽ
ビ
ｏ
「ｔ
出
●
「
＞
ｍ
工

臓
ｏ
＞
０
〓

や
ｏ８
●̈
ｏも
口
，
ゞ
ｏ工
ｏ
ｆ
で′
∽【
１
■
＞
筍̈
編
ｏ■
む
【督
ｏ■
９
一８
員

∞
口
】
口

ｏ
」
』

‘

斡

ｏ
「
ｏ
〓
）
ご

υ
口
υ
工

｛
゛

ユ^

ｏ
日

ｏ
口

ϋ
●
●
０
』
０
一っ
【３

０
２

●
ヽ
ｏ
エ

つ
口
ｏ

∽
∽̈
ｏ
工
一
』
¨
υ

り
●

〓
υ
口
∽
ｏ
ｏ
”
０
り

「̈

】
Ｐ
′
〓

ｏ
」
ｏ
´
υ
∽
ヽ
０
〔０
，
ｏ
Ｏ

一●
ｏ
〓
一
い
ｏ

ま
ｏ
い
ｌ

υ
〔̈
〓
，

ご
∽
●
ｏ
潔
咆
】。
ン
コ
『
出
●
一宅

υ
ｏ
●
●
●
『
】ｏ
日
ｏ
一
＞
ｍ
工

』
ｏ

＞
０
〓
〓
〓
〓
０口
，
も
α
■
場
ｏゞ
【
マ
言
〕
＾
宅
■
も
ｏヽ
３
』
ゞ
「
ｏＦ
ｏ工
゛

』
０
＞
０

●
【ヽ

０
０
α
一
員
ｏ
〓
「
ｏ
日

〇
崎
い

０
目
●

〇
ヽ
【
一
υ
”
ヽ
日
一
ｏ
一
つ
０
一
０
●
員
】́
∽
ｏ
Ｏ
「
‘

（＞

ｎ
工

）
∽
●
と
，

〔

潔
一
『罵

ヽ
ｏ
工

ｏ
口
‘
（
＞

０
〓

）
の
●
〓
，

０

総
“
罵̈

ヽ
υ
〓

●
●
〓
υ
，
つ
０
』“
Ｃ
一

ヽ
い
∞
ｍ
、０
く
」Ｏ
ｏ
」
Ｏ
Ｙ

一
〓
Ｏ
Ｎ
９

一
■
●
一
、
Ｑ
Ｏ
υ
　
　
　
　
　
　
　
　
　
　
　
　
Ｏ
」
Ｏ
ｕ
工
〓
●
０
工

ぃ
Ｃ
一＞
Ｏ
ヽ
α

‐
Ｅ

Ｅ

ｏ
」

∽
ｏ
ヽ
Ｄ
∽
Ｃ
Ｏ
Ｅ

〇
一
０
一」
α
ｏ
、
Ｑ
Ｑ
●

０
ま
０
一

Ｏ
Ｃ
●

、ｏ
ぃ
ｏ
ｏ
∽
も

」
０
＞
一こ

Ｏ

Ｃ
Ｏ
「

■
ぅ
０
０
」
ぅ
Ｐ
ぅ
い
ｏ
工
“
一υ
一つ
０
」
α
Ｏ
ン
Ｑ
一ｏ
‘
「
一っ
ｏ
、，
Ｃ
Ｏ
つ
ｏ
一う
Ｏ
Ｏ
Ｑ
一ｏ
」
。
こ
ｏ
い
０
工
一

Ｃ
一
∽
、
０
て
、
口
υ

＞

∞
工

Ｏ
ｃ
●

＞

〕
工

つ
Ｏ
И
Ｏ
Ｃ
ぃ
理

Ｏ
Ｃ
，

い
ｏ

●
０
「
Ｏ
Ｆ
一
■
ぃ
０

〇
一
ｏ
」
Ｄ
υ

し
く
ミ̈
０
いヽ、
）ヽ
ミ
０〕
■８
一卜
ｏ
」０
）●
工
“
●́
＞
ｍ
エ
エ
〓
，ゝ
（口
』
い
●
０
い
―
い
∞
一ド
ｍ
∞
）

い
ヽ
一、
“
〇
い
Ｏ
Ｃ
●
、く
ｍ̈ψ
Ｏ
」Ｏ
ｏ
一ｏ
」
、０
て
●ヽ
υ
一
″●
＞
∪
工
〓
ｔ
≧′
つ
ｏ
一υ
ｏ」
Ｃ
一０
つ

０
）
つ
Ｏ
Ｐ
Ｏ
ｒ
〓
“
い０
０
」
０
、，
（Ｎ
い
銀
、ヾ
卜
い
１
０
∞
∞
、い
ヽ
ψ
一〕
０、
い
い
）
ｍ
Ｏ
い
ド
Ｏ
∞
、い
Ｏ
Ｏ
Ｎ
Ｃ
一

ｍ
い
０
、い
∞
Ｎ
ド
ヽ
一
」Ｏ
Ｃ
Ｏ
■
ｏ
一ぅ
」
ｏ
α
一●
一
ｏ
一
０
〓
´
贅
∪

いヽ
し
さヽ
い
ｏ
∝

ヽ
‥
，
〕
工
Ｏ
“
ゝ
Ｏ
ｏ
０

，一
Ｃ
●
工
〓
，
′
´
●
う
０
一＞
一Ｏ
Ｃ
一
０
工
一
」
ｏ
一ヽ
Ｏ
卜
Ｃ
一
Ｃ
Ｏ
“
υ
Ｏ
」
Ｃ
一
“
Ｃ
〇
一０
一∽
」
０
〇
一
〇
Ｅ
一

■
ヒ
３
一
ｏ
●
ヽ
Ｏ
Ｅ
Ｉ
〓
、
ｏ
ぃ
一●
０
こ
〕
」
ｏ
工
〓
０
＾
Ｏ
Ｃ
Ｏ
“
υ
ｏ
い
Ｃ
一
＞
〕
工

Ｏ
Ｃ
●
、Ｃ
Ｏ
Ｏ
■
Ｃ
Ｃ

。
υ
ｏ
」
」
っ
∽
∞
∽
“
“
一
Ｑ
Ｏ
工
」
ｏ

Ｃ
。
●
ｕ
Ｏ
一
ｏ
つ
ｏ
こ
“
、
０

つ
ｏ
Ｃ
，
こ
」
ｏ
一
０
つ
∽
●
≧
′
Ｃ
Ｏ
一）

Ｏ
ｏ
」
Ｅ

＞
∞
工

０
つ
Ｏ
Ｅ

葛
一″
ｃ
ｏ
ｃ
ｏ
Ｏ
ｘ
０
０
工
Ｐ
ス
０

つ
０
一
ｏ
Ｅ

一″
い
０
い
０
〓

↑
ヽ
●
０
沐

い
ヽ
川
じ

、
■
０
〇
一ｏ

Ｏ
Ｃ
一
Ｃ
一
＞
〕
工

」
０

“
●
〓
“
Ｏ
Ｃ
Ｃ
、０
」
う
一
υ
ｏ
」
０
」
Ｑ

Ｏ
一ぃ
Ｃ
Ｍ

Ｃ

璧
一

〇
Ｏ
Ｃ
事こ
」０
一υ
つ
い母ゝ
＞
穴
＞
“
〓
」ｏ
」
Ｎ
い
ヽ
、∞
０
つ
Ｅ
●
＞
〕
工

０ヽ
い
０
い
い
ざ
卜
）
η」
ｏ
ｏ
、

い
一
１
一
］
∽
一
Ｃ
Ｏ
υ
０
〇
一ｏ
つ
Ｏ
Ｃ
一
ｏ
ｕ
Ｃ
ｏ
一●
＞
０
」
∝

．Ｃ
個
α
β
「
Ｃ
一
穴
＞
“
〒
｛
」
ｏ
」
卜
０
い
、∞
【
べ
、０

つ
Ｃ
●
　
＞
∪
〓
　
」
０
」

∞
０
い
、ヾ

Ｏ
銀
、０
）

一
」
●
ｏ
ヽ
　
ヽ
ト
ー
Ｏ
寸
］

４
α
う
‘
〓
υ
ｏ
二
υ
　
〓
〓
●
０
エ

一●
Ｕ
一一
。
■
ｏ
α

」
ｏ

「
」
ｏ
Ｃ
字
Ｃ
‘
Ｘ
ｏ

つ
Ｃ
●

【
ヽ
０
い
、い
］
ヾ
、Ｎ

＝

Ｃ
）
０
」
Ｏ
υ
、

い
“
Ｉ
Ｏ
Ｎ
一

∽
」
Ｏ
Ｃ
Ｏ
つ

０
０
●
一つ

ｏ
口
た
ヤ
■
ぃ
た
」
ｏ
エ
タ
Ｃ
一
Ｏ
ｏ
Ｃ
，
こ
」
０
“
０
〇

一
６
ゝ
，

′ヽ
∞
工

ぃ
０
〓
ｏ
≧
′
∽
ｏ

＞
〕
工

い
ｏ

ｏ
υ
Ｃ
〇
一●
＞
ｏ
」
Ｑ

υ
に
一υ
Ｏ
α
一
‐
ｏ
ぃ
ｏ

Ｏ
Ｃ
個
‐
●
０
」
く

¨
い
ヽ
０
ヽ
“
Ｓ
ヽ
ヽ

Ｃ
●
Ｑ
Ｏ
「

Ｃ
一
（＞
∞
工
）
∽コ
■
＞
∞
И“
■
●
０
〇
二
Ｏ
Ｃ
ｏ
（＞
∪
工
）
一つ
た
＞
∪
ｏ“
一
●∝
０
三
」ｏ
い」
ｏ

‐
Ｅ
Ｏ

つ
シ

Ｏ
ｃ
ｏ
●
一つ
Ｃ
う
ち

Ｏｂ

Ｏ
Ｅ
Ｄ
ｃ
一，
９

留
●
Ｅ
一Ｐ
３

０
Ｌ
も
ａ
ｔ
●
お

０

“
υ
“
ヽ
“
い
０
く

Ｃ
Ｃ
Ｑ
ｏ
「
・
ｏ
」
ｏ
）
〓
〓
●
０
工

・
●
Ｆ
』
ｏ
Ｃ
Ｏ
」
Ｏ
υ
」
●
一５
〓
Ｏ
υ
Ｏ
一
‘
Ｑ
Ｏ
工

・
い
場
ｏ
Ｃ
ヽ
た
ｏ

」
。
＞
一コ

・
ぃ
、
Ｏ
Ｃ
Ｏ
つ

つ
０
〇
一∞

・
一
ぅ
た
＞

∞

ぃ
■
■
口
Ｑ
Ｏ
工

・
∽
ぅ
■
＞

〕

Й
“
“
Ｏ
α
Ｏ
エ

●
●
』ｏ
と
′
ぃ
ｏ
ま

【
∞
〇
，
い
［
【
ｏ
一
０
己
『

１
０
ヾ
―

Ｒ

Ｈ

・
“
Ｅ

‘
∽
〓

〓
０
督

●
ｃ
♀

５

、
■

，
，■

属

一
為

〓

〓

ｒ

一〓

（Ｒ

，

）ヽ
８
３

寺
ミ

”
ε
一，
ｏ
■
■

●
イ
一∈
〓
一，

一
日
ョ
ｏ
ｙ
一
，ヽ
■

塑

〓

Ｆ

ｆ

Ｅ

（

〓
●
ｏ
■
■
ｏ
■
つ
一̈３
８
く
　
　
　
Ｃ
じ
彗
“‘
Ｖ
』
』，

■
，
出

〓
。
∞ぃ
礎
％
無
認
や
嬌
「紳
鍵
¨
　
　
　
　
“
Ш
じ
ご
く
Ｖ

」諄
櫂
轟
轟
轟
拝̈
一覇
躍一
窪
鐘
警̈華
無
轟
肇
簿

）●
々
′Ｏ
Ｎ
一二
い
０
＞
一工
∽０
こ
工
　
ｏ
●
＞＞
０
メ
●
沐
事
２
０
Ｎ
コ
ン

に
ｏ
⊆
と
£
И
∞
〓
“
Ｚ

ぅ
ｃ
⊆
ぅ
、
く

　

。
ｏ
世
メ
く

一夕
ぅ
、
ｏ
ｃ
」
０
け
　
・
０
，
∽
〕
理
，
一
ｏ
メ
Ｃ
Ｄ
「
　
●
●
Ｃ
Ｌ
●
、
０
一
“
Ｙ

Ｏ
メ
一ｏ
Ｙ

」“
０
一二
）
⊃
０
」Ｏ
〇
一工
∽
　
　
ｏ
一っ
Ｎ
ξ
イ
一メ
“
０
∽
●
ご２
　
　
つ
●
Ｅ
∞
沐
ｏ
Ｙ
Ｏ
メ
事
に
０
卜
　
・
●
メ
●
Ｃ
一
一
０
メ
Ｃ
っ
「

∪
一“
Ｕ
い
一β
〓
０
一一
“
Ｚ

地
£
“
生
０
０
υ
Ｅ
Ｏ
一“
＞
ｏ
』
ａ
ｕ
颯
一ｕ
ｏ
Ｑ
∽
‐”
ｏ
モ
く
「
Ｅ
”
‥０
０
く
、
コ

「
∪
型
倒
ｇ
上
製
ｎ
国

賦
硼
Ｑ
椰
『
Ｅ
¨
切
∪
晩
「
』‐
ｔ
ノ
ｍ

「
ｃ
固
∪

輸

だ̈
］
●
鳳
］
〓

』
０

崎
』
Ｏ
ｔ
』
“
〕

℃
０
崎
Ｏ
Ｅ
Ｄ
饉
一「
Ｅ
⊃

」
０

崎
』
０
０
Ｅ

５
Ｚ

一饉
“
０
ト

ｎ
Ｎ
輸
ヽ
ヽ
ｍ
Ｏ
Ｏ
Ｏ
ヽ
０
い
〓

〇
一
一
０
●

い
０
一
１
崎
∞
一
¨ヽ

い
、
一
一
Ｏ
Ｎ
、
ぃ
０
一ｏ
」
一＞
ヽ
０
，
Ｃ
一

』
“
Ｑ
“
ユ

一
“
艦

ぃ̈
■
０
）

ミ

§

ミ

ミ

PI,)´。Ar/VとCIP。四

′Y`⑫轟ヨ⑦発CfЭA

諏渭⑦翁T当
｀
軍畔

｀
Y4イン49準↓尋コW

W着
影寧「平日」と■―蚤ITl撃童料婆
「平日」通■―新W撃数料掛
「髪日1新W則童到婆

°
9α髪■1

当Xl10継襲無勇し
｀
)、10コi島笞畔壽γ婆9単団コ1¥p▲p旦

｀
A8H

°
9年)早嚇⑫Rγγ

記謂獄秘く3轟″Z習尾こ盤選出鰹
即祥Cp残与百算ΦttTv早酵

⑫諄島導郡nは■■珊騨L⑫晋髪⑫
蹴雪言11昴まま譲xi薄塁蕉融商響絆撃抵星齢濯」:舞憩l鷺権指]曇ヨ

醐椰鞘朕儡鍵y
量
撤
ψ
識
騨
筆
壼

最重章キ率珊ω2
・譲絆塞性婁撃OT自動

麟酪研彗鰍尋楊

宰日

国準NV7

・
08ヨB囚

I10Z qnd3 9Z9ヤZ8000/6911・OI
::Op S6-381:(シ)'9:I10Z

メ3。1。」●』。lul H e′●●ZIЧS。本`ム

●■'10人I囚`V●
りIЧS'I'N`■マIIV

`f OnSW囚̀y,Ш●鹿Wy`s,単
ЧЭ∩

`n inZl囚̀■2u10A。
】
`fつ
平職1

妥淋準↓0畢酵筆豊

(■幸+半幸餞)V饗`筆r髪日」日■_薔即馨数響峰

(■幸+黎率日)f半日Ju■―勁
w鞘教響準

(■幸+半率日)r率日J蚤即署単輯婆
(彩業↓)'単壼

断wY撃単潮推靖'鯛磯一

■孝宗4

影コ0義響葦ヨ蝶

zT・8・I10Z

日士Y幣一麟日早酵
轟回尋辞・各暑ng聾

1-Z彰筆準幸畔lg
摯早番畢麗早整軍世晋華望

9 。N



鸞醐 鸞難】導
」。h areas Ofthelapanese Red Cross BIood Center Then,
the total numbers ofundiagnosed IIB17 and HCV infec―

1篇∬翻慧盤墨潔蟹盤毬T翼譜棚
chectup program Ofthe 12ス 285,653 1aPaneSe regls―

tered in 2005,807,903(063%)Were estimated to be in―

fected with HCV and 903,145(0710/ol With HBヽ
1

Materials and MethodS

/ap′′ese p9′メ:αtiο“

諾驚総盤i郡黙鷲離義播諄
: jユ選出誌T婁脂鷲お』:里1壼Ittl魔鶴轟∬躍躍
tional Census 2005

F ,不「■“θ B 1 0ο′Dοηο7 s

萎壽i欝
暇:雷ξttT潔塩織:;ti『lcv.ni ncn,m accordan∝
wlth a previous rePort i5]

ボ稚響塞芽籍I鐵離:串畔l胤講
麗雷よ讐譜盤響∬鳥胤畷留 盤
苺l:‰轟島寵帯:r留撫c・。nh・asddσmmeと

にJ漱驚 :意騒:滉路:営:燎榔 :器曇:宝稿

rum sampkshad b∝n"ored電鰍::「象y:躍出£
a瀧ギ

:驚ilttl職::ふ蹴器il譜群l詭観l諷寧::鳳2005:infants agedく5 WCrcrep

5 to 9 years Dcsigns and Procedures ofthiSinvestigation were ap―

prorCd by the EthiCS Cornmittee ofHiroshirna Unitrsity

Simulctian of llCtl std HBV lriectior: in the Elderly

;; ;. ;;;-.;fii. 
"rofile, 

the pievalence of HCV u'as deduced

,";:; 
";;;'."iial]Lnction 

of the age Accordingly' age-specif-

ic prevalm?e of HCV in the individuals aged >75 years was srm'

ullted bv an exponential function model; it was constructed on

the orevalence of HCV in each age SrouP > 50 years

The formula was constructed as:

logy(x )=a+bx

where x is the 5-year age code, y(r) is an estimator ofHCYpreva-

lence in:, and aand b are coefficients'

Tbe equation is transformed into:

y(x) -- e'eb'

h which e" represents t}le HCV prevalence when x = 0 (in the

cr*p'";.d d-iy";;;1, smce v(o) is equal to ea' Bv rePlaciog,a.for

r + I in th€ above equatlon, ll ls conv;rted to /(a + I) = eoet{:+ t'
- 

if,.", tft. foUo*ing equation can be constructed:

y (x+ l )=eby(x )

wbere eb is the slope of HCVPrevaleice increasingwith age Thus'

the HCV prevalence is multiplied by a factor e'for an rncremenr

tt+i:tilt"ff# 
model was applied to estimate.ag€-sPecific

nrwalence ofHCV in each of8 areas in the individuals > /5 years'
' 

Prevalence of HBV in the individuals >-75 yeats was rePre-

sented by that in th ose aged 70-74years' since it stayed constanr

from 65 through 75 Years.

Markers of HeDatitis Virus Infections

ir ilio"a i.n"it, 
""ti-HCV 

ias determined bypassivehemag'

glutination of the second generation witb-commercEl assay Ers

rHCV pH,+t Abbotl Laboratories, North chicago' rrr'' ur^' B 
i:ir

;;;,"ff ilit set at 25, as well as by particle aS8lutination with

commercial assay kits (HCV PA Test-II; Fujirebio' lnc" loKyo'

i],#ni. ffi;ft; a.t.i*ln"a uy tt"ersed passive hemaggluti-

nation with reigents prepared bythe JaPanese Red Lross,-.' .-

,.*Tff f [::;#ff l;i',f:l;1liitr;tix?r:rfi "iirui'i
ilN-e itt. e*i-HCv w* detamined by Pasive h€maqglutination

of the-second goaatioo with comI1"i"l 
"t""I 

y*t-Y:,u':."-:'

Abbott Laboritories), and since 2002' it was-detemT::,"L:1;

n me immunoassay with commercial assay klts ,(M) 
r M nu v,

Dinapack-Ill; Abbott Laboratories)' samPles with hrgn antln! v-

;*.;J;;; i;en RNA, and theiefore' onlv those wit-h low and

;ift" il;;;;; .-*"^i".a for rlcv tNA' HBsAs was deter-
iir"J uy"ilt.ti"a-pasive bem"gglutiration with -comm€rcial

"r*v 
t itJ finstitute ofl-muooiog!-Co', Ltd' ToLTo' Japan)'

Statistical AnalYses
ii"ii.ii."i 

"*ri..t 
for the evalution of R2 values wgri Per:

a.[.[";lh'pttP's.0 (sAs lnstitute' ]nc" Carv' N.C ' USA).and

ii.iic-t"pit d.iin.aRock soft*are' Inc'' salt Lake ciry utah'

USa). a i vAu. > 0.05 was considered signiflcant-

Results

Fi9, 1. Age-specific prevalence ofHCV in lapan. The prevalence ofHCV u.as delermined in the first-time blood
donors aged from 15 to 68 years (blue dots) and examinees ofperiodical health check-ups aged from 39 to 73
years (red dots). Their ages were adjusted to those in th€ )'ear 2005. Bars indicat€ ranges of95% CI.

to possess HCV RNA in serum [5]. Results of two distinct
populations u'ere u'ell in accord. For the first-time blood
donors, however, the valiation (9570 CI) widened increas-
ingly rn"ith age. It would have reflected decreases in the
first-time blood donors with age, since the majority of
these (83.570) were aged <39 years. As the prevalence of
HCV in blood donors >40 years was unreliable in them,
that in examinees ofperiodical check-ups was adopted for
estimating the national prevalence ofHCV.

Area-Specific Prevalence of HCV in Eight Jurisdiction
Areas
In view of distinct geographic distribution ofHC\l the

prevalence ofHCV in the general populabon would not be
applicable to every area in Japan. Figure 2 compares results
in the first-time blood donols and recipients of health
check-ups among Sjurisdiction areas spanningfrom north
(Hokkaido) to south (Kyushu). They unfolded a wide vari-
ery in the age-specific prevalence of HCV. Although the
prevalence ofHCV increased with age in all areas, ihe siope
ofincrease differed widelyamong thern. Hence, it was nec-
essary to employ a distinct age-specific preralence in each
ofthe 8 areas for estimating HCV carriers precisely.

Table 1. Age-specific prevalence ofHCV in three different popu-
Iations

Age in 2005 n HCV- Prevalence, %
posjt ive, n (95% Ci)

SchoOl children

5-9

10-14

15-19

17,390

29,S17

32,049

2

3

7

0 0 1 2 ( 0 0 0 0 , 0 0 2 7 )

0010(0000-0021)

0022(0006-0038)

BIood donors
20-24
25-29
30-34
35-39

1,205,966
536,S60
408,814
278,024

1 , 1 2 2    0 0 6 5 ( 0 0 6 1 - 0 0 7 0 ) °

874       0114(0105-0123)t

l,089      0186(0173-0200)°

1,190      0300(0279-0320)a

HC1/screettng

40-44

45-49

50-54

55-5,

60-64

65-69

70-74

611,146

495,032

675,350

'47,438

1,081,854

1,264,496

1,054,472

2,127

2,292

3,485

5,974

8,423

13,722

17、649

0348(0333-0363)

0463(0444-0482)

0516(0499-0533)

0631(0615-0646)

0779(0762-0795)

1085(1067-1103)

1 6 7 4 ( 1 6 4 9 - 1 6 9 8 )

" The prevalence in blood donors v'as based on an assumption
ofHC\t infection persisting in 70% ofthose with anti-HC\r l5l.

Undiagnosed HCV and HBV Carriers in
)apan
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Kanto
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Simulating Prevalence of HCV in the ElderlT

The preva-ience of HCVappeared to be an exponential

functioi.r of the age, according to its profiles in the.first-

time blood donois and examinees of health check-ups

(fie. 1). Sased on this assumption, a forrnula was con-

str-ucted to simulate the prevalence ofHCV in age groups

>75 years for each ofthJ 8 jurisdiction areas in Japan (see

Materiais ant! Methods).
Fisure 3 compares actual (dots) and simulated data

(red iine) of five age grouPs from 50 to 74 years (corre-

spondini to ug".od.i 10:14) among the.8 areas' There

.i^, 
" 

lilh .o-.ffi.i*t of determination between them'

Prevalence oJ HCV in Adolescents
Since blood donors were restricted to 16-64 )'ears ot

age, and health examinees $'ere targeted on 40-70 )€ars,
they did not cover individuals aged = 15 or >75 yeaSs in

the )'ear 2005. To fill in an opening on the younger side,

the age-specific prevaience of HCV was determined in

schoo,-l children and adolescents in the Iwate Prefecture
(table 1). The prevalence in intants aged 0-4 years was as-

sumed similar to that in the children aged 5-9 yearsi an

extremely low prevalence of HCV (0.0i27d would sup-

port such an assumPtion.
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Age in 2005 1yeaFSl

Fi9.2. Age-specific prevalence-ofHCV in 8 jurisdiction areas in Japan' The prwalence ofHCV is calculated in

each of rwelve age grouPs notched b; i f""L fitt ptt'utence in five grodpj s39 yeats was rePresented by the

firsftime blood donors, and that ; ;"i;;;Gt';+O yean Uy t..-ipi.tt. of HCV screeaing' Bars indicate

ranges of95% Cl.
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Table 2. Regional and total HCV cauiers
in Japan

Popuiation HCV cariers(95%CI) Carri€r rate

.noKKatGo
Tohoku
Kdto
Hokuriku/Tokai
Kinki
Chugoku
Shikoku

5,620,813    26,097(19,356-34,413)    046%
12,047,975   50,688(42,754-59,953)   040%
41,247,892   235,328(195,408-293,611)  057%
19,294,443   132,434(114,216-154,446)  069%
22,657,542   173,808(147,548-207,173)   052%
7,650,977   53,296(42,299-67,698)   070%
4,683,698    35,159(28,746-43,004)    086%
14,682,313   101,092(89,379-113,993)   080%

T。lal 127,285,653  807,903(679,886-974,292)063%
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Table 3. Age-specific prevalence of HBV
in three different populations Age in 2005 HBV-positive, n Prevalence, To (95% CI)

School chidren

5-9

10-14

15-19

17,363

29,817

32,049

0017(0.000-0・ 037)

0047(0022-0.072)

0037(0016-0059)

BIood donOrs

20-24

25-29

30-34

35-39

1,205,966

536,560

408,814

278,024

1,826

1,650

1,759

1,327

0151(0144-0158)

0308(0293-0_322)

0430(0410-0450)

0.477(0452-0503)

Age in 2005 1yearS)

Fig.4. Age-specific prevalence ofHBV in Japan during 2002-2005. The prevalence ofHBV was determined in
the first-time blood donors aged from 15 to 58 1.ears (blue dois) in the year 2005 and examinees ofperiodical
health check-ups aged from 39 to 73 years (red dots) .in the year 2005. Bars ind.icate runges of 95% CL

with R2 values ranging from 0.831 to 0.985 (p < 0.031 and
r < 0.001, respectively), attesting to the validity of this
;imulation. Of note, the factor b informula (by which age
codes were multiplied) varied broadly among the 8 areas.
Thus, it was the highest in Hokuriku/Tokai at 0'324 and
lowest in Hokkaido at 0.175, rn'ith close to tlvofold differ-
ences between them.

Estimation of IJndiagnosedHC\r Carriers in Eight
Areas and the Entire Nation
Based on age- and area-specific prevalence of HCV

numbers of undiagnosed HCV carriers were caicuiated

for 8 jurisdiction areas, and they u'ere compiled in the en-
tire nation (table 2). The plevalence of HCV in each of

three age groups (75-79,80-84and >85 years) was simu-

lated b1' the formula, while that of HBV was represented

by the prevalence in the grouP of 70-74 years. As of the

year ZObS, 177,285,653wereregistered in the national cen-'.

sus oflapan, and 802903 ofthese are estimated to have

undiagnosed HCV infection at an overall carrier rate of

0.63%. There was an increasing gradient in the prevalence

ofHCV aiong the north-to-south axis ofJapan.

Age-specific Prevalence of HBV
Figurl + depicts age-specific prevalence of HBV in

2005. It was deduced from HBsAg in the first-time blood

donors (15-69 1'ears) and examinees ofPeriodical health

check-ups (39-73 i'ear$. Since the pre%lence of HBV in-

the e)de;ly did not increase with age so sharPly as that of

HCV (fig. 1), it was presumed not to increase further and

stay around 170 in the individuais >75 1'ears' The- age-

specific prevaience of HBV tabulated in three different

popuiations is listed in table 3. There was a constant de-
cline u'ith decreasing age in the frequency of HBV in in-
dividuals s 39 years, and it was particularly Iow in chil-
dren = 9 years (0.017o/o).

In examinees ofperiodical heaith check-ups, the age-
specific prevalence of HBV did not diverge and stayed
within a narrow 95yo CI (frg.4). By contrast, that in the
first-time blood donors dispersed widely. Such a varia-
tion in the age-specific prevalence of HBV would have
been ascribed to the first-time blood donors who clus-
tered in age groups <40 years.

Area-Specific Prevalence of HBV in Eight lurisd;ction
Areas
The age-specific prevalence of HBsAg varied widely

among 8 jurisdiction areas (fig. 5). HBsAg was most fre-
quent ir the age group of 55-59 years in every area, and
reached 3.1% in the northern-most Hokkaido. The peak
frequency decreased in central Japan (I.I% in Kanto and
HokurikuiTokai), anri increase<i towarris the southern
end (1.9% in Kyushu). Thus, theprevalence ofHBsAgwas
determined individually along the axis oflapan in esti-
mating the total number of HBV carriers in ]apan.

Estimation of Undingnosed HBV Carriers in Eight
Areas and the Entire Nation
Numbers ofundiagnosed HBV carriers were complied

by multiplying age-specific prevalence of HBsAg by cor-
responding subpopulations in 8 jurisdiction areas (ta-
ble 4). In total, 903,145 of the 127,285,653 (0.71%) indi-
viduals are estimated to have undiagnosed HBV infec-
tion in iapan in 2005.

Shift of UndiagnosedHCV andHBV Carriers during
5 Years (2000-2005) in Japan
Table 5 compares numbers of HCV an<i HBV carriers

aged 15-69 years between 2000 and 2005 for 8 jurisdic-
tion areas in Japan. Data for the l,ear 2000were extract-
ed from a previous survey [5]. Data for the 1'ear 2005
were obtained in the first-time blood donors during
2001-2006 in this study by the same metho<i as in the
previous sun'ey [5]. Undiagnosed HCV and HBV carri-
ers decreased during 5 years by 55 and 47.5Vo, respec-
tively. Tbe overali carrier raie of HCV declined sharpli'
from 0.95 to 0.44%, and that ofHBV from i.04 to 0.55%
in ]apan.

HBV screc― g
40-44

45-49

50-54

55-59

60-64

65-69

70-74

613,960

497,589

679,893

950,508

1,085,119

1,268,304

1,057,469

5,491

5,373

8,700

12,891

13,282

12,406

9,545

0894(0871-0918)

108o(1051-1109)

1280(1253-1306)

1356(1_333-1.379)

1224(l1203-1245)

0978(0961-0995)

0903(0.885-0.921)

Undiagnosed HCV and HBV Carriers in
Japan
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Table 5.Decrease ofundiagnosed Hcv and HBv carriersin the 15-t069ザear―Old Population in JaPan

Suney i, 2000" S― ey m 2005 Di.fferenceHokuHku′Tokal

nmber caGier rate
estimated il areab

nmber cffiier rat€
estimated il aeab

number balmce
estimated
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Shift of HCV cmiers duing 5 years from 20OO ro 2005
Hokkaldo
TohOku
Kanto
HoLttlkm/Tokal
Ckl
Chugoku
Shlkoku
Kb7uShu

41,139   o99%
61,658   o71%
277,644   09o%
88,724   064%
178,871   l o6%
72,431   132%
43,497   149%
120,989   116%

17,658

30,525

126,283

48,360

70,526

24,595

16,504

64,115

044%

037%

041%

0350/・

043%

047%

059%

063%

-23,481

-31,133

-151,361

-40,364

-108,345

-47,836

-26,993

-56,874

-571%

-505%

-545%

-455%

-606%

-660%

-621%

-470%

“

卸

郷

２０

Total 884,954 095% 398,567   044% -486,387 -550%:こlil言:こ:::薔:ミ Shift of HBV cmiers duing 5 yers from 2000 to 2005
Hokkaido
Tohoku
K-sta
Hokuriku/Tokai
Kirki
Chugoku
Shikoku
Kyushu

106,896   256%

104,23    121%

255,207   o83%

78,481   o56%

165,915   o.98%

90,041   164%

38,411   132%

127,879   123%

54,557

48,490

132,414

51,477

85,083

37,706

19,162

77,941

135%

058%

043%

037%

0520/0

071%

069%

077%

-52,339

-56,433

-122,793

-27,004

-80,832

-52,335

-19,249

-49,938

-490%

-538%

-481%

-344%

-487%

-581%

-501%

-391%
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Total 967753 104% 055% -460.923 -476%
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Fig. 5. Age-sPecific prevalence-of llBV in 8 jurisdiction areas iD J-aPan The prer alene of HBV is 
-t:],t1rrt"Jtu 

t"

each of twelve ase sroups notchedi;;;;;i;il;;;;Jntt ii'tii" gtoont =39 vears was represerted bv the

first-time blood donors and that in se1,en groups >40 years by recrprents oi H CV s..eening. Bars indicate rang-

es of95% cI.

Discusgion

There are many constraints in estimating total HCV
and HBV infections in a given nation. Since it is not fea-
sible to test everymember for serological markers of hep-
atitis virus infection, populations representative of the
entire nation have served for the estirnation. Volunteer
blood donors are recruited, but they have a restricted age
r^nge (16-64years in lapan). Students attending schools
and universities can close the opening in younger gen-
erations, but infants lrcunger than the school age urJnot
enrolled. Moreover, there are no means of estinatine car-
rier rates ofhepatitis virus infections in the inditiiuals
aged bey61fl 1ls eligibility ofblood donation. In addition,
blood donors are selected individuais who are leadine
healthy lives above the average. In the survey of inhabitl
ants in sentinei counties oftheUSA [6], who represent the
average Americans, patients $'ith liver disease and per-
sons with restricted activities, such as those incarcerited
or institutionalized, are not included.

Patients with clinical lir.er disease, as I,ell as individu-
ais foun<i vr'.ith HCV or HBV infection bv health check-
ups, can receive the medical care. However, many blood
donors found with viral infections have developej severe
liver disease already and therefore, cannot receive effi-
cient medical interventions [7, 8]. Hence, it is necessary to
detect undiagnosed HCV and HBV infections hidden in
the society- For rhis purpose, periodical health check-ups
for screening hepatitis virus markers were started in
April 2002 on the individuals, u.ho turned 40, 45,50, 55,
60 and 70 1'ears, by a s-year national project in Japan. The
target age range (40-70 years) r^'as selected due to a high
incidenceofhepatocellular carcinoma [9]. Sincebyfarthe
majority of the first-time blood donors were younger
than 40 lga1s, the prevalence ofHCV or HBV beyond
that age dispersed widely (fig. l, +). In this study, there-
fore, the coverage by the first-time blood donors was con-
fined to 20-39 )'ears ofage, and it was taken piace by ex-
aminees ofhealth check-ups aged 40-74 years; they left
age groups < 15 and - 75 years uncovered, however,

Age in 2005(yearS)

fable 4. Regional and total HBV caniers in fapan

Population HBV Carriers(95%CI) Carrier rate

Hokkaldo
Tohoku
K a n t o
Hokuriku/Tokai
K感
chugoku
shよoku

K,shu

5,620,813
12p47,975
41,247,892
19,294,443
22,657,542
7,650,977
4,083,698
14,682,313

80,57 3 (7 2,3 t 4-88,7 65)
r04J36 (97,742-r11,816)
23 1,7 g g (22o,r29 - 244J0s)
r og,7 09 (1 0 1,7 22-r 17,581)
\ +4,9 55 (\34,387 - r55'45 4)
s9848 (52,70s-67,r2i)
2;9,7 7 6 (26,080- 33'437 )

141,639 (132,111-151,282)

143%

o_87%

o56%

o56%

o64%

o7S%

o73%

o96%

127285653 903,145(837,189-969,572)Total

Undiagncsed HCV and HBV Carriers rn
Japan
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The national prevalence ofhepatitis virus infections in

individuals < l9 years was presumed to be similar to that

in the lu'ate prefecture situated in northern Japan. Since
the prevalence of HCV or HBV infection in them u'as ex-
tremely low and stayed between 0.01 and 0.02%, such an
assumption would not have affected the overall results to
any significant extent. The prevalence of HCV in age
groups >75 u'as simulated by a premise that it would be
an exponential function ofthe age. Consequently, the for-
mula based on profiles in five age groups from 50 to 74
years (at a 5-year notch) was extraPolated to three age
groups >75 years. The simulation matched closely with
the prevalence determined in corresponding age grouPs,
with R2 r'alues ranging from 0.83 to 0.99 (p ( 0.05 and
p < 0.01, respectively) throughout 8 jurisdiction areas in

]apan ( f ig.3) .

Japan has an axis spanning 2,000 kilometers from the
-1rth-east tou'ards the south-west over the four major

,ands (Hokkaido, Honshu, Shikoku and Kyushu). With-
rn a rather small land, the preralencg of HC\r or HBV is
not uniform all over Japan- The prevalence ofHCV had
an increasing gradient from north to south, and was the
highest in Kyushu (table 2), while that of HBV b'as the
highest in Hokkaido, decreased in betu'een and then in-
creased towards Kyushu (table 4). Reflecting such local
differences, age^specific prevalence of HCV or HBV dif-
fered u'idely among 8 iurisdiction ateas (fig. 2, 5).

Based on the results obtained on the area- and age-
specific prevalence ofHCV or HBV carriers ofthese bep-
atitis f iruses in 8 jurisdiction areas \4'ere tabulated sepa-
rately over age groups from 20 to 74 ysart- Those in age
groups s19 )€ars were represented by the lu,ate prefec-
ture. The prevalence of HCV in age groups > 75 years rn'as
simulated by the formula, and that of HBV t'as rePre-
sented by individuals aged 70-74 years. Japan u'as popu-
'ated by 177,767,994 people in 2005. Of these, 802903
)5% CI 679,886-974,292) were estin-rated to have undi-

agnosed HCV infection at an overall prevalence of0.6370,
and 903,145 (837,189-969,572) to possess undiagnosed
HBV infection at that of 0.7190. These estimates are much
less than publically inferred numbers of HCV and HBV
carriers in Japan at 1.5-2.0 million each. Leaving aside
HCV and HBV carriers'*fio have developed liver disease
and stayed outside the scope ofthe present stud)', our es-
timates based on reasonable scientific grounds are much
s;nailer; they adci up bareiy haif of generaii)' refetled fig-
ures around 1.5-2.0 mi l l ion in Japan.

Based on the sex- and age-specific prevalence ofhepa-
titis virus markers in the 3,478,422 first-time blood do-
nors during 2001-2006, with the same criteria used in the

previous study [S], we have estimated the number of un-

diagnosed HCV carriers aged t5-69 years in the year

2005 to be 398,5 67 (95Vo CI 295,4i0-501,453) and that of

undiagnosed HBV carriers tobe 506,830 (95% Cl 398,1 15 -

616,113). In the previous study [5], undiagnosed HCV and

HBV carriers aged 15-69 years in the year 2000 were as-

sessed to be 884,954 (95% CI 725,082-1,044,826) and
those with HBV tobe 967,7 53 (95V0 cI 806,760 -r,r28,7 45).
They decreased by 55.0 and 47.60/o, resPectively, during 5
years (table 5). In support of this view, the incidence of

HCV or HBV infection during l0 years (1994-2000) in

Japan is very low and estimated at I.86 (95% CI I 06-3.01)

or 2.78 (1.87-4.145) per 100,000 Person-years [10]. De-
creases in undiagnosed HCV and HBV carriers in Japan
u'ould have been attributed to increased chances of re-
ceiving tests for hepatitis virus infections at health check-
ups and medical institutions, as well as increased aware-
ness due to educational Programs or other healthcare
campaigns or screening programs in high-risk individu-
als. Additionally, there would have been a cohort effect in
individuals aged 15-69 years who have shifted by 5 years
during the obsen ation period.

The results of the Third National Health and Nutri-
tion Survey (HANES III, 1988-1994) [11] and those of
more rccent HANES (2001-2002) J6l in the USA are es-

sentially similar with resPect to age-specific profiles of

HCV infection, and shifted by 10 years. The incidence of
de novo HCV and HBV infections may have decreased
substahtiallyboth in the USA and Japan, driven partly by

the introduction ofthe nucleic acid amplif.ication test and
a more stringent questionnaire on donors to exclude

blood donations in the window period of infection [12-
171. The national burden ofHCV infection has been re-
ported in Great Br itain [i8], where the prevalence ofanti-
HCV in hospitalized patients was 3.4Vo and that in the

first-time blood donors was 0.037o in the year 2008.

In spite of many inProl'ements in the control of hepa-

titis f irus infections, there are many HCV and HB\r car-

rjers buried in the society who need immediate identifi-

cation for receiving timely and efficient medical inter-
\€ntions. Treatment of viral hePatitis keeps improving'
especially for liver disease induced by HC\/. The sus-
tained virological response in the Patients infected with

HCV ofgenotype l, u'ho have received trip)e therapy u'ith

pegl'lated interferon, ribavirin and protease inhibitors,

iras increased io 7O7o or higher, frorrr 50% wiih ihe state-

of-care therapy with peg)'lated interferon and ribavirin

[19, 20]. With the advent of new antiviral drugs that will

enter the scene in the foreseeable future, the viroiogicai

response is expected to increase further. There would be
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HBs人免疫グロプリン

リエチレングリコ
ール処理抗HB。人免疫グロプリン

0ヘブスブリン筋注用25「軍己  `べ|シス)
6ヘブスブリン筋注日1000単位  (ベネシス)
ブスプリンIH静注 1000単位  (ベ ネシ型

販売名

(企業名)
使用上の注意記載状況

・

その他参考事項等:]li21:ilを言酢‖アジアか ら入手 した。プ
ールの約 10 %はH E V  R

鯛七蹴瓢朕iξttt脱 世鵠お蘇楷 Y精計:霧iま編経漁lよ‰ダリ篤嵩15継
域では、HEVなどのノン

・エンベロープウイメ

するのが賢明かもしれない。

つilレ奪放電11避器i:|〕λ』lli:姦晶解λ吾1

瘍 レ"理t‰ず爾婆り1賦供研
‐
饗
‐
報

生口　
の
　
概

要

意す ること。

代表としてベブスブリンIH静注 1000単位
の記載

を示す。

ひ颯扮 難
lT駆帝蓬齢辞|
諄球′[廿酢:肯「諄彎[報告企業の意見

本報告は本剤の安全性に

影響を与えないと考える

ので、特段の措置はとらな

い 。
績から、本斉」の製造工程において十分に不活化

・除去されると考えている。
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報告日 詰L翼想覧 1新
医
雹過言『
区分

識別番号 ・報告回数
厚生労働省処理欄

一般的名称
①②ポリエチレングリコール処理抗破傷風人免疫グロプリン

③乾燥抗破傷風人免疫グロプリン 研究報告の

公表状況

Vox Sanguinis 2011,

ArtiCle published on line

29 SEP

イギリス

表国公

販売名

(企業名)

①テタノプリンIH静 注 250単位  (ベ ネシス)

②テタノブリンIH静 注 1500単位  (ベ ネシス)
③テタノブリン筋注用250単位   (ベ ネシス)

研

究

報

告

の

概

要

英国における献血者のミニプール血漿中のE型肝炎ウイルス RNAの検出

我々は 〈世界中の幾つかの地域から始まつた)血 漿分画プール中のE型月干炎ウイルス(HEV)RNAと抗体の検出を報告した
ベイリ
ー等からの

手紙を興味深く読んだ。著者等はプールの10%がHEV RNA陽性であつた、そして血漿出来医薬品を使うことによる感染リスクを論ずるため

に報告した。

我々は最近、供血者パネル及び輸血に関連した伝播の可能性があるウイルス転換を示す英国とウエ
ールズの献血者の現在のHEV感染の証

拠を報告した。英国の血液供給への更なるHEVのリスクを把握するために、血清学的及び分子調査が2007年に集められた血漿ミニプ
ール

ト行なわれた。それぞれのミニプ
ールは48人の供血者から構成され、本来C型肝炎RNAスクリーニング様に準備したものだつた。HEV RNA

p抽 出と検出は、前述した様に880のミニプ
ール (約42,000人の供血者に相当)で実施された。880プール中の6つ(07%)がHEV RNAを検出

可能であった。予想通り、HE7 RNA陽性プール中のクイルス量は低かつた (≦2000GEq以上/mL)。追加のHEV抗体 (抗HEV)検査は、6つ全

て (100%)で見つかつた、そ してHEV ttA陽性プ
ールの1/6(17%)はHEV IgCとIgMにそれぞれ反応 した:検 査 した100のHEV RNA陰性プ

ールの

内、73%がHEV IgCに反応 、HEV IgMは0%で あつた。

HEVに よる無症候性感染の高い発生率は、献血者が受血者を感染 させるに十分な機会を与える。
一般的な英国人で行なわれた調査は13%

以上の抗HEV血清陽性率を示 し、年間6万人以上の症例が発生すると推定する。従つて、我々の調査は検査 した ミニプ
ール中の高| 抗ヽHEV

IgG陽性率が示 されたことに恐 らく驚いていない。HEV RNAと抗HEV IgMの検出は、現在のHEV感染を示 している。対照的に、英国のlL清陽

性率が与えた大変な驚 きとして、ベイ リー等はアジアか らのプ
ールだけでHEV IgCを発見 した。彼 らはまた、ヨ

ー ロッパからの検査 した

プール中のHEV RNAが8倍以上の高率であつたことを報告 したが、プ
ールサイズを開示 していない。これ らの異ぃの幾つかは、プ

ールの構

成及び使 われた検出分析のバ ラツキよつて説明 され るか もしれない。

ま とめると、これ らの報告は血液/血液成分 と血液製剤か らHEVを伝播する可能性の証拠を提供 した。 しか しなが ら、輸血後HEV伝播の範

囲及びHEVを含んだ輸血製剤の受け入れの結果は、不十分な調査 されていない。輸血関連のHEVリスクは免疫抑制 した持続性HEVの著 しい

危害に関する新たなデータに照 らして考慮に値する。英国の血液/血液成分の75%以上は、この集団に血 42‐学的な支持 として与えると推定

す る。従 つて、HEVと血液の安全性の課題は、更なる調査 と議論が必要である。

使用上の注意記載状況 ・

その他参考事項等

代表としてテタノプリン IH静注 250単位の記載

を示す。
2 重 要な基本的注意

1)本剤の原材料となる血液については、HBs抗

原、抗 HCV抗体、抗 HIV l抗体、抗 HIV-2抗

体陰性であることを確認している。更に、プ
ールした試験血漿にういては、HIV-1、HBV及

びHCVについて核酸増幅検査 (NAT)を実施し、

適合した血漿を本剤の製造に使用している

が、当該 NATの検出限界以下のウイルスが混

入している可能性が常に存在する。本剤は、

以上の検査に適合した高力価の破傷風抗毒素

を含有する血漿を原料として、COhnの低温エ

タノール分画で得た画分からポリエチレング

リコール4000処理、DEAEセファデックス処理

等により抗破傷風人免疫グロプリンを濃縮 ・

精製した製剤であり、ウイルス不活化 ・除去

を目的として、製造工程において60℃、10時

間の液状加熱処理及びウイルス除去膜による

ろ過処理を施しているが、投与に際しては、

次の点に十分注意すること。

報告企業の意見 今後の対応

HEVは 直径 27～ 38nmの球状粒子で、エンベ ロ
ープはなく、長 さ約7,300塩基対の

一
本鎖RNAを内包 している。万

―、

原料血漿にHEVが混入 した としても、EMCおよびCPVをモデル ウイルスとしたウイルスクリアランス試験成績か ら、

本斉」の製造工程 において十分に不活化 ・除去 されると考えている。

本報告 は本剤 の安全性 に

影響 を与 えない と考 える

ので、特段の措置はとらな
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別紙様式第 2‐1

番号 11医薬品

医薬部外品

化粧品

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
2 0 1 1 年 1 0 月 3 日

新医薬品等の区分
該当なし

厚生労働省処理欄

一般的名称
①②ポリエチレングリコール処理抗破傷風人免疫グロブリン
③乾燥抗破傷風人免疫グ`ブ リン

研究報告の

公表状況

Transfus10n

( TransfusiOn ) 2011

51(9): 1896-1908

公表国
アメリカ

販売名

(企業名)

①テタノブリンIH静注250単位  (ベ ネシス
②テタノブリンIH静注1500単位  (ベ ネシス
③テタノブリン筋注用250単位   (ベ ネシス

研

究

報

の

概

要

パルボウイルス319(B19V)に対するンセプターが赤血球上にあるため、我々は試験管内のスパイク実験で血中のB19ウイルスの分布を調査
し、自然感染におけるウイルスのコンパートメント化と持続性を評価した。
二つの全血プロトコル (超遠心分離法のプロトコルと急速赤血球溶解/除去のプロトコル)は 、定量リアルタイム ポ リメラーゼ連鎖反
応を用いて評価した。全血に既知濃度のB19ウイルスがスパイクされ、様々な血液分画中における回収率が測定された。それから、急速
赤血球溶解/除去のプロトコルが、 「REDS同種供血者と受血者の貯蔵庫 (RADAR)」の凍結検体の中の43名のB19ウイルス感染ドナーから
長期的に集められたlo4対の全血と血漿のペアにおけるB19ウイルス濃度の比較に使用された。
B19ウイルススパイク実験では、ゥィルスDNAの約3分の1は血漿中で回収され、3分の2は赤血球に緩く結合していた。血漿B19ウイルスDNA
濃度が1001u/mL以上の献血者の免疫グロブリン(Ig)M陽性期において、DNA濃度の中央値は血漿中よりも全血中で約30倍高かつた。対照的
に、IgM陰性時やB19ウイルスDNA濃度が低い時、全血対血漿比の中央値は約1であった。長期間の検体の分析は、全血中のB19ウイルスは
持続的に検出されるが、血漿に対する全血のB19ウイルスの比は、血漿におけるウイルス量減少とIgM反応性低下を伴ちて減少することを
明らかにした。

ユ漿に対する全血のB19ウイルスDM比 は感染ステージにより変化する:IgM陽性期では、全血では血漿の30倍のB19ウイルスDllA濃
度があり、その後 IgG抗体のみが存在する持続感染期にはその比は同等になる。このことが、B19ゥィルスに感染した赤芽球由来のDNA
陽性赤血球の存在と関係するか、B19ウイルスに特異的なlgM抗体を介したウィルスの細胞への結合と関係するかを決定するため、更な
る研究が必要がある。

使用上の注意記載状況

その他参考事項等

代表としてテタノブリン IH静注 250単位の記載
を示す。
1 慎重投与

(1)略

(2)略

(3)溶血性 ・失血性貧血の患者 〔ヒトパルボウイ
ルス 319の 感染を起こす可能性を否定できな
い。感染した場合には、発熱と急激な貧血を
伴う重篤な全身症状を起こすことがある。〕
(4)免疫不全患者 免 疫抑制状態の患者 〔ヒトパ
ルボウイルス B19の 感染を起こす可能性を否
定できない。感染した場合には、持続性の貧
血を起こすことがある。〕
2 重 要な基本的注意
(1)略

1)血漿分画製剤の現在の製造工程では、ヒトパ
ルボウイルス B19等 のウイルスを完全に不活
化 ・除去することが困難であるため、本剤の
投与によりその感染の可能性を否定できない
ので、投与後の経過を十分に観察すること。
6 妊 婦、産婦、授平L婦等への投与

妊婦又は妊娠している可能性のある婦人に
は、治療上の有益性が危険性を上回ると判断
される場合にのみ投与すること。〔妊娠中の投
与に関する安全性は確立していない。本剤の

投与によリヒトパルボウイルス B19の 感染の

可能性を否定できない。感染した場合には胎

ヒ   ノ
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番号 11医薬品

医薬部外品  研 究報告 調 査報告書

化粧品

児への障害 (流産、胎児水腫

起 こる可能性がある。〕
ヒトパルボウイルスB19(human parvovirus B19:319)|ま 、脂質エンベロープを持たない極めて小さな (約20～
26nm,DNAウイルスで、輸血や血漿分画製剤による伝播が報告されている。他のウイルスに比べて、血漿分画製
剤の製造工程での不活化 ・除去が困難であり、本ウイルスの伝播リスクを完全に否定することはできないため、
1996年11月より、使用上の注意にB19についての記載を行い注意喚起を図つてきた。万一:原料血漿にB19が混入
したとしても、CPVをモデルウイルスとしたウイルスクリアランス試験成績及びB19を用いた不活化 除去試験の
結果から、本剤の製造工程において十分に不活イビ・除去されると考えている。なお、原料血漿への319混入量低
減のため、B1 9 -ミニプールNA Tが米国の原料供給元で行われている。
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報告企業の意見

本報告は本剤 の安全性 に

影響 を与 えない もの と考

えるので、特段の措置はと

らない。
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The Nationai Heart, Luog, and Blood tnstitute RADAR
,c l ,usrruLy (w rrvcr\ ,6d(r Pusr,urc
transfusion-transmit ted infect ions and has been

described in detail elseia'here.rs Reposito.y specimens

were collected from 2000 through 2003 by blood centers

and selected lrospitals at seven geographically dispersed

US locat ions. Al l  enlol led subjects gave informed consent

for frozeo storage gf their specimens and for subsequent

testing of these specimens for possibie transfusion-

transmissibie infections. There was no restriction on how

man]' times a repeat donor could be recruited to Sive a

reposi iory sar lple.

The donor port ion ofthe repositoryconsists of I3,201

donation specimens (given by 12,408 distinct donors) that
wprp tran\fr<F. l  tn cn rnl lp. l  rpci  hipnts ud 99,906 donat ior

specimens (contibuted by 84,339 donors) fromdonations

that were not transfused to enrolled RADAR recipients.

Repositor] '  specimens consisted of two f tozen 1.8-mL

plasma aliquots and a 1.5-mL sample of frozen \MB.

In previorrs studies, BlgV DNA md ant ibody test ing

had been performed on plasma samples tiom 17,549

donor repository samples (5020 from donors without

enrolled recipients aud 12,529 from donors with enrolled

recipients).rr''6 As previously reported, this testug iden-

tified 149 samples from 147 donors that tested positive

for BlgV DNA in plasma. For this study, we seached

through the RADAR repository records to determine

whelher any of the donors with posit ive PCR results had

made additional repository donations which had not yet

been evaluated for Blgv DNA. We found that of the 149

PcR-positive donors, 43 haci samples from more than

one blood donation included in the repository In total,

there were 137 donations given by these 43 donors. The

index sanples (i.e., those previously selected for B19V

analysis), the immediate previous and subsequent dona-

tions, and the first and last donation in donors with

greater than three donations from each of these 43

donors rvere selected for this study; additional interyen-

ing donations were also tested in selected mses. Thus, a

total of 104 donations were tested by plasma B19V PCR,

WB BlgV PCR using the llemoBiDd protocoi, and BIgV

IgM ard IgG antibody assays. Quantitative rcsults frorh

plasrna and \Ats PCR assays were obtained as two sepa-
t 1 t 6  r 6 - l i r z t o  A a r 6 r 6 i n , t i ^ ^ c  u , i r h  r c . r r l r <  r a ^ ^ ' r o , l  ' c  r h o

mean of these results. Personnel performing tbe study
testing werc kept blinded as to the identities of the
paired WB anci plasna sarnpies. For the 43 index dona-
iiorrs, we used ihe piasma Bi9V PCR and antibody results
fiom previous studies rather than perlbrnling these tests
again due to l ioritations in sample volumes.

We constructed a ratio of Bt9V DNA concentration in
WB divided by BlgV DNA concentration in plasma.

B19 COMPARTMENTALIZAT10N AND PERSiSTENCE

Samples with positive PC'R results thaf rvere below the

qrantitativc dctcction limit of 20 lU/nL Bl9',r DlJ,^. 'dcrc

a s s i g n e d  a  v a l u e  o I  i 0  I U / m 1 . .

Donat ion and/or donor classi l icat ion

A donor rvas classified as having chronic persistent infec-

tion if two consecutive samples separated by 6 or more

months lvere BI9VDNA posit ive. Adonorwas classi f ied as

recently infected if a donation was lgM antibody positive

or if a positive DNA result occurred in a donation given

subsequenr to a donat ion drat iested BlgV DNA, IBI ' '1,  and

IgG negative. A dcnor was classi6ed as a remote in-tbcticn

if neitlrer of the above criteria applied and if the DNA-

positive donation was also IgG positive.

Stat ist ical  analysis

B19V DNA concentrations in pairccl \4IB ald plasma

samples werc corupared using the sign test- The median
(and 9570 Cl) ratio of B19V DNA in \l/B and plasma was

determined. A nonparanretric regression of B19V DNA in

WI turd plasrna wN performed.

RESULTS

Recovery of B19v DNA from spiked plasma and
WB by ultracentrifugation

Quantitative standad curve plasma controls from a pre-
vious study were used to va.lidate m ultracentrifutation
protocol designed to recover BI9 viral particles from
plasma and WB preparations. Spiked plasma controls
e€re ultracentrifJged and resulting pellets (which should
contain all intact vira.l particles but not soluble DNA) md
supernatant were eacb tested to evaluate dle emcacy of
viral DNA recovery l)epending on the dilution assayed,
the cycle threshold of the tunplification curve derived
from the pelletwas 6 to 16 cycles earlier thanforthe super-
natant. Since each PCRcycle threshold (G) difrerence cor-
responds to a twofold difference in starting concentration
of the target nucleic acid, these ACr results indicate that
the Bl9 virion particle-associated DNA recovery $ing the
Lrliracentrifugation protocol was grcater thil 98% (i.e.,
only 1/26 to I/2'6 ofBl9VDNA remained in the superna-
tot), thereby establislring the ability to recover virtually
all Bl9 viral partides tom plasma sampies spiked with
Bl-qv standalds. Of ncte, the C, r,alues cbser'/ed after
amplification of ultracentrifuge pellets derivecl from each
concentration of spiked virus were similar to those of our
previous study, in which the spiked plasrna samples lvere
direcilysubjected io iire sameTC and reai-rime PCR assay
(Table I and Kleinmen et al. '6).

Frozen'r4R samples spiked with t00,000 IU/mL of B l9
virions were then tested to determine the recoveryofBl9V
DNA by the ultracentrifugation protocol. The C1 values of
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of B19 virus or DNA is associated with
cellular constituents and one-third with
plasma, similar to the results derived
b'ith the ultracentrifugation protocol
using spiked WB preparations, but that
this binding is rveak and reversible.

Validation ol HemoBind and
TC protocol

real-tine PCR anplifications were compared between the
ultracentrifuge pellets and supernatants. In four experi-
ments, the ACr between the pellet (Cr = 22,26,24,20) ̂ \d
supernatants (Cr-28, 33, 50, 30) were 6, 7, 16, and 10,
respectively, indicating Bl9 viral or DNA recoveries of
greater than 987o, similar to the resrdts with compaably
spiked and processed pldma controls.

BlgV DNA recovery trom blood compartments
tollowing in yitro spiking of WB

We incubated fresh WB with high-titer Blgv-positiv€
plasma from a donor in the acute preseroconversion
phase of infection to achieve a final concentration of
100,000IU/mL\i/B, thereby simulating a blood specimen
acutely infected with Bl9V After incubation for 24 hours,
WB was processed into tfuee compartments: plasma,
RBCS, md WBCS and/or P[Is. The B19V DNA levels were
.quantified in each of these compartments using sample
processing, ultncentrifugation, and TC real-time PCR
protocols detailed under Materials and Methods.

The results are presented inFig. 1. Plasmawas used as
the reference compartment, and hence data frorn plasma
were plotted as I .0 in both Fig. 1A and Fig. lB, with levels
of BlgV DNA derived from the other cqmpartments
plotted as ratios to the corresponding plasrna data. The
data in Fig. 1A rere generated without a msh step and
therefore do not ilclude resldts for "first PBS wash'and
"second PBS wash." The concentration of BlgV DNA
dedved from the XBC ad WBC ed./or PLIS compart-
ments ms more than tlvice the level deriwd from plasma;
in otier words, the plasma BIgV DNA concentmtion w6
less than one-third of the total 819 virus or DNA that had
been spiked into WB.

The data in Fig. 1B were generated using a slightly
modifi ed protocol incorporating washin g of cellular (RBCs
and \4tr8C and/or Pljls) preparations before proceeding
with lysis ofRBCS, pelleting, and B19V DNA extraction. Itl
tlris protocol, the cells rvere washed twice withPBS and the
amplification resulrs ofwashing solution specimens were
plotted as "firct PBS waslf'and "second PBS wash." Added
together, these hvo washes yielded about twice tie BlgV
DNA as did plasma. After being washed tlvice with PBS,
very little Bl9VDNAwas recovered in pellets derived from
the RBC and WBC ard/or PLI compartments. This indi-
cates that after in vitro spiking, approximately two-thirds
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For tlre in vitro spiking experirnents reported above, higlt
conceotrat ions ofvirus (100,000 IU/ml) were spiked into
\4/8. sampies to sholv compartmentalization of the virus.
Flowever, this inprtt level is much higher thm the con,
centrations of BIgV that lve have obseNed il RADAR

donation samples"rs and also beyond the limits of our
standard cuwe.'r4hen the uhacentrifugation protocol

u'as applied to WB spiked with the standard cfirve con-
trols, the recovery at I 000 ltt/mLwas the same for plasma

and wB, but the recqvery in r,{ts samples decreased and

became variable witlr decleasing viral input compared to
t l r€ plasma samples (Fig.2).  TheWB spi led with the 62.5
lU/mL control yielded poor and erratic recovery of virus
(standald deviation a 4.8 cycles), rvhile the \4rll spiked
with 3l .25lUlmL control  y ielded no detectable Bt9VDNA

after ultracentrifugation and TC-PCR. Because the ultra-
cenftifugation protocol had low viral recovery at the low

end of the I,4IB standard curve, we created a new protocol

usinB HemoBind to process WB samples to enhace tie
sensitivity of the assay.

Frozenl /B standtrd controls (spiked and nonspiked)

were processed r6ing HemoBind to elimiDate cellular

debris and potent ial  iDhibi tors of TC and reaj r jme PCR.
After FIemoBind was added into frozenWB md a clarified
solution obtained, the samples were processed byTC and

real-tine PCR in parallel with plasna standard controls.
In Fig. 2, the Crof real-time PCn amplincations were com-
pared between HemoBind-processed WB samples and
the coresponding plasma suples processed using the
standdd protocol. The slopes for the three procedures
(TC aDd real-time PCR on plasma ITC-RT plasmal, the

llemoBind and TC real-time PCR on WB ll'IB-TC-RTW3l,
and the ultracentrifuged ard real-tine PCR tUItCfg-RTl
on plasma) were 0.99, -0.98, and -1.00, respectivel)', very

close to the theoretical slope of -1.00: The intercepts of
TC-RT plasma and I-IB-TC-RT WB were 39.1 ed 39.6,
respect ively.  The simi lar s lopes and intercepts indicate

rnir imal di f ference betweeo t l le two Drotocols,  with di f-
ferential Cr's of only approdmately 0.5 cycles.

Comparison ot B19V DNA in paired WB and
plasma samples from blood donors

Figure 3 summarizes dleWB Elat ive to plasma cot)centra-

t ions of Blgv for al l  104 samples wirh posit ive B19V DNA

TASLE l .  Recovery of spiked 819V DNA spiked into pl2squ using the
ultracentrifu gatlon protocol

o 1 9 V  O N A  s ●k e  o U ′m り  P t t d  C ,  s u p e r n , a Ⅲ 9 1  ダ ・ 跨 ЮC O V e r y  n  p 引o
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Fig. l. Dishibution of El9V DNA ln @mpar(ments ofwB samples after incubation with Bl9 virus stock at t00,000 IU/mL. The rela-
tire @ncentrations ofrecovered Bl9V DNA @ plotted on they-dis using the concentration in the plasma sample as a reference
with a dsignabd value of 1.00. The t-Mis shows rhe dlfrerenr @mpartmetrts prepmd fmm theWB s@pts,l€$ than one-third oi
total BI9VDNA was present in pla6ma.
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stage of Bl9Vinfection. For 20 IgM-positive, IgG-posirive
recent infections, the rnearr ratio was 66.1, with a median
of 17.4 and a runge of0.B to.824.3. For 54 remote infections
(IgM ne8aiive, IgC positive), this mean ratio was 15.4 with
a median of 1.5 and a range of0.06 to 657.0. The dilference
in l{B-to-plasma BlgV DNA ratios between these two
stages of infection was significant (p < 0.001, Mann-
Whitney rank-sum test).

Table 2 provides a composite analysis of BtgV DNA
\4/B-to-plasma ratios classined by both plasma DNA con-
centration and IgM status. The highest midian ratio (29.7)
was fomd in lgM-positive donations with Blgv DNA of
greater tian l00IU/mL.

Stage of B19V inlection and persistence in
blood donors

Figure 5 plots data for the donors wjth multiple donations
irom which paired WB ad plasma sarnples were available
in the RADAB repository. Figure 5A presents derailed
quandtative DNA and antibodvresults from olte represen-
tative Bl9-viremic blood donor with rccent infection (IgM
positive) that evolved to chronic persistent infection. This
donor had repository sanples ftom donations made
duringboth the earlyand the laterstages ofBtgVinfection
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TC.PCR vs UtraCenkituge-PCR

4 5 6 7 8 9 1 0 1 1
81gv/frL,2"

Fig. 2. Viral recowry from ultm@ntrifutation and HemoBlnd

TC protocols. The y-uis shows mean Cf (n = 4) wirh tl SD

errcr bars olsal-time PCR amplificalion.The Bl9 viral input

is plotted on ther-dis in base 2lot (2') forhat since PCR

amplicons theoreticatly double in qumtity per mplilication

cycle.The contol stmdards are serial tuofold dilutions (1000,

500,250, 125,62.5, and 31.25 IU/nL). TC-HemoBindWB (O

refers to the prctocol using HemoBind,TC, and real-time PCR

ampliffcatlon.TC-Plasma (a) refers to the prctocol usingTC

and real-time PCR ampliffcation for plasma. Ultcfg-Plasma

(A) and Ultcfg-wB (5) refer lo proto@ls using u-ttracentritu-

gation and rcal-time PCR amplificalioL.

as evidenced by serial donation samples with decreasing

IgM reactivity in parailel lvith increasing IgG seroreactiv-

ity. Note drat the B19v DNA loads of \{B samples at the

early stage of inf€ction were significantly higher than

those oftheir paired plasma sarnples, as indicated by the

WB-to-plasma BlgV DNA ratios atthe top of the figue. In

contrast, at the later stages of infection, the WB and

plasma B19v DNA levels were almost equal.

Figue 58 shows results for 29 .donors whose dona-

tions were separated by at least 6 months. Of these, 25

made at letrt one donatiol) at a greater thm 6-month

interval from their initial DNA-positive donation. Based

on plasma B 19v DN A deteation, 22 (BB%) showed chronic

peristent infection; this percentage fell to 72o/o (18

donors) withthewB assay. Fire ofthe pe6istentlyintected

donors had additional test results at more than 2 yeils at

which time fou donors were B19V DNA negative on both

their plasma and their WB samples. All donors with

detectable IgM showed loss ofthe antibodyover time.The

14 additional dono$ (not showl in Fig. 5B), with less than

6 nronths offollow-up, shorved an even higher rate ofper-
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sislence over the short  t ime f iame in whicir  they were

evaluated.

Four donors in this study were docLlmented to have

incident infect ion, character ized by a donat ion that was

negat ive for Bl9V DNA and ant ibody fol lowed by a sample

that was DNA positive, lgci positive, and in three of four

cases, IgM posit ive (Fig. 5B, and notsho\ryn).  Anaddit ional

12 dono6 had recent infect ion based oD the detect ion of

fgM ant ibody in the ini t ia l  PCR'posit jve donat ion (eigbt

cases shown in Fig.58; four cases not shown). Three

donors with B19V IgG ant ibod! '  but without detectable

BlgV DNA on their initial donation showed detectable

lowlevel Bl9V DNA on their follolv-up donatiou; this may

repres€nt either intermittent low-Ievelviremia or a limita-

tion of orr assal' in consisterltly detecting such low Bl9V

DNA levels (Fig. 58, and not shown). Final[y, we found one

antibod]-negative donor with a low level of Bl9V DNA iI

both plasma (I32 IU/mL) andwB ( i5lU/ml.) ;  on a sub-

sequent dolration give[ almost 6 Donths later, this donor

tested B19V DNA negative but did not demonstrate anti-

body setoconversion (case not plot ted in Fig. 5B).

DISCUSSION

Because Bl9Vis knoM to infect and repl icate in er! ' thro-

blasts in the rnarrorry and becaltse mature RBCS contain

the B19V feceptor ( i .e. ,  the P ant igen) on their  cel l  sur-

face,re ive specuiated that B 19V may be withjn or bound to

circulating erythroid ceils and hence viral DNA concentra-

t ions rnight di f fer in wB and plasrna. In addit ion, previous

work with other viral agents had demonstrated that for

some viruses t i rat  exhibi t  s igni f icant plasma viremia (e.8.,

hrrman immunodefic iency virus I l l IVl ,  hepat i t is C virus,

West Ni le virus, Dengue),  a substant ial  proport ion of

viral  nucleic acid in biood is found to be cel l  associated

when appropriate WB-based nucleic acid test (NAT) is

performed.r '2" Potent ial  mecl lanisms to explain this

finding are t-he presence of intracellular vil?l nucleic acid

due to active replication in cellular compartments (e.9.,

HlVDNAand RNAin CD4fT cel ls) and/or binding ofviral

pa'ticles tq cellular constituents of blood, including PLTs
(for LIIVand Dengue)re " and RBCS (forHIVandWNV).'zl"

Before evaluating cases of natural Bl9V infection, ive

began our study by evaluating different laboratory proto-

cots for BlgVwB NAT. WB NAI assays are challenging due

to the fact that ljb and otlrer cell-derived constituenb

inhibit nucleic acjd amplification.'zi This applies both to

PcR assays (r{hich are inhibited by as little as 1.3 pg/ml

of Hb) and to the transcription-mediated amplification

assay method commercially developed byCen-Pfobe (San

Diego, CA). ln this lafter assay WB iuhibition occrm both

at the TC and amplification steps-'z6'z? Although a 5- to

lo-fold dilution of $R has been demonstrated to over-

dome this interferetrce, tbis di lu l ion results in a loss of

assay sensitivity'ztr2?

results. Concentrations inl4E samples tended to be higher
than concentrations iir plasma samples (p = 0.0005, sign
test). For the total sample set, WB smpJes yielded t.9-fold
higher B 19V DNA concentmtions tban 'rheir paired plasnra
samples (median WB-to-plasma ratio, 1.9; 95% Cl, 1.2-
4.2). This ratio varied throughout the range of plasma
B i 9V DNA load; for plasma samples with B l9V DNA con-
centrations of greater than 100 IU/mL, this media[ ratio
was 19.5, whereas the ratio was only 1.9 for sarnples with
plasma BlgV DNA concentrations of greater than 20 to
100 IU/mL. Vvhile the WB-to,plasma ratio for the com-
plete data ser is significetly gl-eal er thar r l, the ratio varies
in sarnples with much higher ratios observed among
donor specimens with high plasma BlgV DNA Ievels
(p=0.01 by nonparanetric regression goodness-of-fit
rest).

B19V DNA WB-to-plasma ratios at ditferent
infection stages

Itr Fig.4, BlgV DNA \ry3-ro-plasma ratios for 74 blood
donations with quantitative (e.9., nonzero) WB and
plasma DNA results were atralyzed relative to the lgM and
IgG antibody status of the donation, which reflects the

bdswa3h srd@@ &*ts# v@Rr*
rerMlrrt,b @tr,hdtsb
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LEE ET AL

In this st.rdy we evaluated whether ultracentrifuga-

tion of blood lysates could quantitatively recover viral

particles and overcome tllese inhibitory effects. We dem-

onstrated that our ultmcentrif[gation protocol was effec-

t ive at recoveringBl9Vwhen high concentrat ions ofB19V

were spiked into plasma or WB. llsing this protocol, we

established that less than one-third ofBl9Vspiked into\lIB

was prereDt in plasma, lvith tie remaimder in the cellular

compartme0ts and primarily in the RBC comPartment.

WB-io-plasma VL ratio vs. antibody status

Antibody slalus

Fig.4. Box-and-whisker plot ofthe BtgVDNA ratios ofWB

smples to plasma samples bded on tgM and ItG status, tgM

positive and IgG positiw (IgM+/IgG+; n = 20) and IgM negative

and IgG positjve (IgM-/IgGt; n = 54). The BI 9V DNA Etloc are

plotted on they-axis aqd the serologic shtus is plotted on the

r-dis, (p > 0.0ol,Wilcoxon nnk-sum test),

When this cellular cornpartment was subjected to serial

low-speed centrifugation anC u,asling steps, rnost of the

initially bound virus was presellt in the eluate rather tban

retained in the cel lular preparat ion. We speculate that the

explanation for these resuits is loose binding of spiked

B19V to RBCls, either through weak binding to the P blood

group feceptor site or through nonsp€cific binding, These

f indings are not inconsistent with development of Bl9

antigen agglutination assa),s employed in donorscreening

in rapan, given that those assays employ optimized condi-

tiols to maximize bindingand theyrequire more than I0r0

Bl9 particles/mL of plasma for posiuve results.rs2e

The above spiking and re@very studies lvere per-

formed using a high concentration of BlgV Fruther

experiments demonstrated that the ultracentrifugation
protocol Ms not efficient in recovering Blgv when lower

concentrations ofvirion particles were spiked into WB. \4'e

speculate tiat the diference in the prctocol efn€ienoy at

high and low viral spiking concentrations was due to the

need to have sufficient concentrations of virus to create

ultracentriftrgation pellets that could withstand subse-

quent washiDg and recovery proedures. Use of unr€lated

carrier virus particles or microbeads to facilitate BlgV

recowry at low spiking levels could potentially overcome

the sensitivity problem of, the ultracentrifugation protocol

(6 discussed in Lee et al.'zo).

As part of onr ongoing NAI research, we developed a

newWB processing protocol using a novei buffer to pre-

cipitate and eliminate the Hb and other proteins which

inllibit TC and PCR or transcription-mediated amplifica-

tion. This unique buffer and associated protocol is termed

"I-IemoBind" (patent pending) and delivers viral nucleic

acids in a supernatant in a sumciently pure form so that
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Fig. 5. BlgV distributioils in blood compartmenb and perslstence in infected MDAR donors, (A) Bl9V DNA concentatlon and

serologic status o@r time for a blood donoiwith chronic peNistent B19v infectioil, IgM (a) and IgG (tr) signal-to-cutotl (S,/CO)

mtio is plotted on the left y-dis, while the corcsponding plasma (l) and WB (a) Bl9V DNA con@ntrations in IU/mL are plotted

on &e right JAais. The timiDg of the donation evenb is plotted on the x-dis. ThewB-to-Flasma ratio is indicated abov€ the corre-

sponding donation. (B) Qumtitatire BlgV DNA rcsults for all tested donations frcm 29 dono$ with at least one donatlon at a

grcdter than 6-nronth interval.The r-ilis represents time from lndex donation with the index donation plotbd as Time 0. Addi-

tional donations golng backward or tbrward from a positive indd donatlon wre tsted by quantitative PCR, performed on both

WB (1, O) and plasma smples (7, V).lhe closed symbols denote sampld with det@table BlgV DNA r6ulb and the open slmbols

d€note negative BlgvDNA rcsulb. IgM-positive donations are indicated by boxed symbols,
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Plasma vL oU/mL)

Fig. 3. (A) Box-and-whisker plot of Bl9VVLs in the WB compartment comped to @rlesponding plasmaV[d,When plasma tr/L was
posi{ive but not morc than 20IU/mL (n = 5B), the mem l'L inWB was 27.54 IU/nL (medim, Z0 IU/mL).In the midrange ofVL (>20_
! 00 !Ll/$ L. n = 24), the sean WB t4- rras ! 0C.63 llr/ mI- { medlan, 63.? ! Lr., mLJ. Ar '}e high end, ,.vhen r.he plasma r.r!_ v€s g*erer r-han

100 IU/mL (n = 22), dre mean \iIBVL was 3.48 x 106 tU/mL (median, gl99 IU/mL). (B) WB-to.plasma VL ratio elatire to plasma\rl,.
At the low end of the plasma \IL distribu tion, the WB-to-plasma ratio ranges ftom 0 lo 7.66, wi{h a medim of I and mean of 1.38. In
the midrange (>20-100 IU/mI. n = 24), the WB-ro-plasma ratio range wd 0.25-19.90, with a median of l.9S and mean of 2,B3.When
tfte pl6ma VL was Sreater than I00 iirlml, lhelits-to-plasma raiio range was irom 0.I5 ao i392, wiih a he{iian ol 79.42 and frean
of 103,52,

TABLE2 WB・ tO・plasma ratios for un■ s with quantlta‖ve B19V QNA resuns Of greaterthan 20 iU′ mL _____

lgM PosatMe
PtasmaDNAconcentration ffi Nuffir

' Dala tor 58 IgM donations with ONA resufts that were negalire or less than m lU/mL aG nol included
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thele is no ilhibition of either the TC procedure or the

subsequeDt ampli0oation steps. Through spiking experi-

ments, we demonstrated that combining HemoBind with

TC and real-titrle PCR amplification yielded a quantitative

B19V DNA assay that was efficient and reprodLrcible in

recovering BlgV DNA spiked into WB over a rride spec-

trum of sPiking conCentlations.

We applied the llemoBind TC real-time PCR assay to
piired WTJ and plasrna samples from serial doDatjons of
RADAR donors who had been shown to have detectable
plasma Bl9V DNA. Duing early stages of B19V infection
when tgM was present and when BlgV DNA concentra
tions rvere higher', we demonstrated that the medim \^fB
BfgV DNA concentration was approdDately 30 times
higher than in plasma, and in some samples the wB-to-
plasma ratio was more than 1000. In contrast, when IgM

was absent later in infection and when Bl9VDNAconcen-
trations were lower, the median WB-to-plasma ratio
varied only by a factor of 1.06. Possible explanations for

these results include the fbllowing: B19V is preferentially

bound to RBCs when it is present in fgM immune com-
plexes, more BlgV is bound at higher plasma concentra-
tion due to steric effects on rcceptor-medjated binding, or
BlgV DNA is present at high levels within a subset of
peripheralblood RBCs ir dre earlier compared to the later

stages of Bl9Vinfection. This last hypothesis is inrriguing
giver that BIgV propagates ilr erythroblasts md the
period of highJevel ceU-associated B19 virernia corre-
sponds roughly to the 120'day survival period of RBCS in
peripheral blood, and hence RBCS derived from infected
er).thloblasts cordd circulate for several months har-
boring B19V and account for ttre differential pa(itioning

of DNA during the convalescent phase of infection.
Futher experiments that lvill be needed to invesrigate
these possible explanations wo$ld require access to fresh
blood specimens {roln amtely infected subjects to a)low
pudfication of intact cell subsets by centriii€ation and
elutriation or flow cytometry-based sorring, coupled lvith
quantitative B19V detection analJ'ses.

Although Bl9V infection had been classically consid-
eredto resultinan acute transient infection, rccentstudies

have established that chronic asymptomatic as well as

symptomatic persisteut Bl9Vinfections occur in a propor-

tion of infected persons.2-; Such ilfections are character-

ized by prolonged periods with low lelets of BtgV DNA iD

blood ofIgc-seropositive donors and parients. The rate of

occurrence and determinaDts of persistent Bl9V inf ections
are poorjy understood. A few patients have been reported

to have asymptomatic persistent B l9 viremia fbr up to 3 to

5 yeus using highlv sensitive PCR assays. Prolonged pei-

sistence of lolvlevel plasma viremia has also been

observedinfollow-up sttrdies ofhealthy donors.'? ;In addi-

tion, rccent studies indicate that B19V DNA can persist in

solid tissues for yearc or even decades after ciearance of

circulat ing viremia and seroconversion. i

1906 TBANSFUSION Volume 51. September 201 1

In this study, usi i lg a highly sensit ive B1 9V DNA assay,
we demonstrated that persistent Bl9V iotection occ\rrred
in 88% of evaluable blood donofs who had given at least
one sample more than 6 ntonths after plasna BtgV DNA
was initially detectable. BL9V DNA levels either decrcased

from higher levels or remained at consistendylowleveis in

these donors. These nndings are simi lar to fhose in blood
donor studies reported recent ly frorn Geri !a[y and

Japan.6 7 In addit ioD, we tbund that B I  9V l)NA persistence

coLrld also be detected byourWB assay, but withour i [cre-
mental detection relative to plasrua; this is explained by
tlre low titers ofvirus ard absence of IgM during the per-

sistent stage of intection.

While almost all donors demonstrated nndings con-
sisteot with the known natural history of Blgv infection,
we did ident i fy one donor with unusual results.  B l9V DNA
was detectable at low levels in the absence ofIgM and lgc
antibody which is contrary to the usuai high vira.l loads

{VLs; >l0o ItJ/mL) thar are detectable prior to antibody

seroconveffion. In addition, this donor did not serocon-
vert to IgG on a follorv-up sanrple as would be expected. It
is possible that this donor had a transient Blgv infect ion
(as indicated by the lorv IJNA concentrntion) but for

tnknoMl reasons did not develop antibody to the VP2
aqtigenthat is detectable by the antibody kits used in this

stud-n We do not think the results can be explained by

Iaboratory euor since the positive index donation DNA

rcsults were obtained on both plasma and WB samples

ftom this donation.
Since Bl9V is only rarely transmitted b)' blood trils-

fusion, our finding of dift'erential (high) WB-ro-plasma

coDcentrations in the early lgM-positive stages of infec-

tion have limited if any significance for blood safety.
Flowever, we believe that the general issue of differential

levels ofWBversus plasma Ducleic acid conceotrations for
viruses and otber blood-borne pathogens is importanr

and encourage further development of sample pre-
parative methods to enable performance of NAT on WB
specimels. For transfusion-transmissible viruses with
jnfectious window periods not curicntly detected b), NAT
screening, it is possible (though speculative) that WB

nucleic acid testing could achieve greater sensitivity

than plasma testing and thereby offer a tool to decrease

rcsidual risk. \4/B methods could also enable detection of
persistent viral nucleic acids in convalescent or lorv-level
persistent stages ofinfection (e.9., "occult FIBV" and "elite

control ler I  l fV" iniect ions),  s imi lar to our f indi lgs ofmore
emcie[t  detect ion of BlgV during the convalescent [gM-
positive phase ofinfection and the reported more efficienr

detection of \ /NV in WD relative to plasma in asympton-

atic dono6.2r Also, adoptiolt ol high-throughput sample
processing to allow use of\4{] in NAT assaysystems would

open the door to detection of cell-associated virtses and

of parasitic and ot-her nonviral aBents, including those

that are intetnal to RBCS (e.t., malaria or babesia para-

り 3011
な
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sites) or tlrat partition with \MBC fractions (e.9., Tt'ypatxo-
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背景と目的 :

我々は以前にパルボウイルス B19遺伝子型 1は血漿製斉」由来の異なる溶液の液状加熱において異なる熱感受性パターンを示したこと
を報告した。本研究では、同様にB19遺伝子型 2を調べた。
材料と方法 :

B19の遺伝子型 1と遺伝子型2の DNAを含む2つの血漿検体を用いた。アルブミン、免疫グロブリン、ハプトグロビンとアンチトロン
ビンの製造における熱処理工程の直前に採取した4つの工程検体にB19をスパイクし、その後60℃ 10時間の加熱処理をした。低pH
免疫グロプリン溶液もB19をスパイクし、室温で14日間の処理をし、感染性を測定した。
結   果 :

B19遺伝子型 1同様に、遺伝子型2は不活化の 3うのパターンを示した。
(1)アルブミンと免疫グロブリンの急速な不活性化
(11)ハプ トグロビンの遅い不活性化
(iil)アンチ トロンビンのみに限定した不活性化

低 pH免疫グロブリン溶液中での感受性もまた、遺伝子型 1に類似していた。
結   論 :

B19の遺伝子型 1と 2の両方は、異なる血漿製剤の間で液状加熱と低pHに対する感受性が変化した。
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報告企業の意見 今後の対応 児への障害 (流産、胎児水腫、胎児死亡)が

起こる可能性がある。〕

万二、本斉」の原料血漿に319が混入したとしても、CPVをモデルウイルスとしたウイルスバリデ
ーション試験成績

及び319を用いた不活化 除去試験の結果から、製造工程において十分に不活化・除去されると考えている。

本報告は本済」の安全性に

影響を与えないものと考

えるので、特段の措置はと

らない。
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Variability of parvovirus B1 9 genotype 2 in plasma products

w:th different compositiOns in the inactivation sensitivity by

liquid―heating

M Isujikawa`lH N`higaki,l M Yoshikawa,l R FurukLI K TakahashLiJ Adan― Kubo,1 2 r Shinallura.1■uravama,12
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Background and Object ives Our previous report  showed that paNovirus Bl9
genotype I in diflcrent soiutiors derived from plasrna prcparatjons showed differ-
ent hear-sensitivity patterns during liquidJreating. [n this study, we similarly
cxamined Bl9 genotype 2.

Mater ials and Method5 Two plasma samplcs onc coi l tatning B |  9 genorypc I  and
the other genotypc 2 DNA wcre used. Four process sanples collected immediately
beforc thc heat treatmcnt stcp in thc iranufacture of albumin, immunoglobulin,
haptoglobin and ant i thrombin preparat ions wcrc spikcd with B t9 and subsequent ly
treated at 60"C for 10 h. A low pFI immunoglobul in solut ion was also spiked with
B l9 and treated at rcom temperature for l4 days. lnfectivity was then measuRd.

Results B l9 geno0?e 2, s imi lar to genotype l ,  showed three pattems of jnact iva-

t ion: ( i )  a rapid inact jvat ion jn the albumin and immunoglobul in preparat ions, { i i )  a
slow inactivation in the haptoglobin preparation and (iii) only timited inactivation
in the ant i thrombin preparat ion. I ts sensi i iv i ty jn the low pl l  immuDoglobul in solu-
t ions also resembled that ofgenot jrye l .

Conclusion Both genotypes 1 and 2 ofB19 varied in sensit iv i ry to l iquid-heat ing
and low pH aoong differcnt plasma preparations.

Key words: genotype 2, heat ft pH seusitivity, paryovirus Bl9, plasma products,
yiral  inact ivat ion.

[8]. However, there have been no repons on morphological

structure and protein composition in genotype 2.

819 genolype I DNA has been detecied by PCR in plasma

products, such 6 coagulation factors [9, l0]. Genotype 2

DNA has aiso been .letecied in 2 sr)b of coagujation thctor

concentrates { l l l .  Despite measures taken against v i la l

contaminat io; ,  including improved test ing and innct iva-

tion and,/of removal steps during the manufaclufing pro-

cess, the porential for 819 transmission through plasma

prcducts remains. Bl9 genotJ?e I  has been shown to be

seusitive to Iiquid-heating than other arimal paryoviruses

such as canine parvovirus {CPV) and porcirle paryovirus

(PPV) [1 2- l5] .  We have aiso shown that B l9 Senotype I  in

different solutions showed different heat-sensitivily

patterns during liquid-heating: (i) a rapid inactivation in

elbunin or immunoglobul in prepa.at ion5, { i j }  a slow inacl i -

vation in haptoglobin preparations and (iii) only limited

inactivation in aniithrofrbin preparations Ii4]. Cenotl,T€ 2

was also shown to be rapidly inactivated in 5qo albumil at

56'C [16]. The effective inactjvation of both genotjrpes in

coagulat ion factors, which contained 7-8qb residual mois-

ture, dudng vapour-heating (STIM-4) at 60"C fbr 50o mjn

fol lowed by at Bo'C for 60 min has also been reponed [171.

ln the case of freeze-dried products, the sensitvity of Bl9

genotype I to heat treatmeni has been shown to be

influenced by the lcsidual moisture in the smple [t8].

Jterefore, 819 genotype 2 seems to be efectiveiy

inactivated under high residual moisture and high tempeta-

iue condiiions. Howryer, it remains unknown whether the

heat sensitivity of genotype 2 varies in different types of

products.

In thi5 study, we exanined the iDacijvatjoD kjretrics of

genolype 2 during liquid-heating and low pH teatmert in

several manufacturing processes using a receni Bl9 isolate

derived from rejected donor plasma containing Bl9

genotype 2. ln addition, rhe full nucleic acid sequence, the

morphological structure, and the protein composition of

Lhe genotl4e 2 isolate also investigated.

Mater ia ls and methods

Virues

Two plasma samples containing either Bl9 genotype I ot

genotype 2 DNA, colleded from donore in the USA and

named Fl5 and F27, respectively, were used. Each sanple

was convelieal to seium by the adiliiion ofcaltium chloride.

Th€ amourt of geDome ir Fls and F27 w8 quantiied *

I 1.2 and I t.o Logro lulml, respectively (Artusil PaNo B | 9

TM PCR kit; Artus GmbH, Hamburg, Germany). The sam-

ples were also examined ior viral markers as describerj

below, according to good manufacturing ptaciices. They

tested negative for anti-humm immunodeficiency viru

{HlV)1/2 1gG,hepaltis B Virus(HBV)Surぬ cc antigcn,

a n●‐h e p a t i t l s  c■: u s ( H C V l i g c  a n d  a l l l―B ' 9  1 g Gヽn i m m u

noassays ln additio,,HIV RNA,hcpatitis A virus RNA,

HBV DNA and HCV RNA wcrc not dctccted using nuctcic

acid apphricat10n tests

Tcst nlatcrials

in this study,w、uscd a 2507o albunin pttpara●on contain‐

ing sOdium capwlic aOd/accサl tlyptophan,a haptog10bin

prcparKltion containing glycinc,an andthrombin prepara―
tion containing sOdium chlonde4ri śodiunl ctrate dihy―

drate and an iV10 prcparatiOn containing D 501bitol,

rcsPcctivcly,as stabnizcrs To mimic the nlanuねぐtu"ng

process condit10ns,tcst samplcs wcrc collcctcd hntncdiatCly
bcrorc the hcat treallnent of the albumin,haptoglobin and

anlthrombin prcparations(Albumin250o`v BFNE'S Hapto―

g:。biniv 2000unk,3CNESIS and Nでuar°Iv, rcspec●vcly,

Bcnesls CorporatiOn,Osaka,」apan)To avOid intcrFercncc

with thc infcctiviw assay by neutralizing antibody against

B19 during heat 01 1ow pH trcathents,an immunOglobuhn

sanlple dcrlvcd From anti-319 1gc―negativc plasma wa5

prcparcd undcr thc samc manuFacturing cOndtiOns as
vcnOg10bunnΦ IH5021v(Bcncsis Corpora●On)The salllplcs

wcrc collcctcd',nlncdiatcly bcわFe the hcat orlow pH trcat―

For neutrali2atiOn assay5,a comrncrcial pioduct,ittravで―

nous immunoglobulin (lVIC, Vcnog10bunn⑩ チHso/o:v

including an●_319 1gc),was uscd

lnactivation and lleutralizatOn ofviruscs

Thc proccss Samplcs dcschbed above were invcslgatcd by

hquld‐hea“ng as descnbed prwiously[131コ]ThC Sam―

p l c s  s l l i k c d  w i t h  B  1 9  w c r c  d i v i d c d  t n t o  a n q u O t s  a n d  h c a t
t r e a t c d  h l  w a t e r  b a t h  a t  6 0 °C  f o r  l r e s C t  p c n O d s  T h c  c d

lcctcd sanlplcs wcre immcdlatcly cOolcd to nlakc a 10-Fold

s e r i a l  d i l u ●o n  a n d  i n c u b a t c d  w i t h  t h c  K U 8 1 2  c e l l S  T h c

infccti宙ty rcmaijng in cach s3ntpk was mcasurcd by 01c

subscqucnt detec●on oF spliced B19 mRNA in culturcd

cells,as d(scribcd(13,14]Two indttendCnt inactiVa●on

cxpc“menヽ were performed The viral titre(logi。)in onC

cxpcrimcnt was detcrlllined by■On―dcrc“ablc cnd―point

allu●On〔131 and in thc Othcr cxpcnment by●ssue culturc

infectivity dose 50%lTCrD5。l accolding,O the Karbcr

mcthod[141,rCspcctively

■c 5-vvard princrs and thc rcvesc p● mcrs wcκ

deFlned as follows Thc p●mcr set of B19 25(nt 1897-

1916:5′=GTCGCAACCCCAGTITCCrC-3′ as 5′sensc〕and

B19-11(nt 2962-2943:5′ ―TCCACCAGTCCTCCCrrCTc-3′

a s  3 ′a n u s e n s e 〕w a s  u s e d  f o r  t h c  n o n  d c t c c t a b i e  c n d  P o i n t

dilution nlcthod,and anothcr plmel sct of B19-21(llt

1961-1980:5′■GCCACACCAGTrTCCTcAA-3′ as 5′sc nsc〕

introduction

Hunan paⅣO■rus 319(B19)is not highly pathOgcn,c tO
hcakhy individuals hut can have se●ous efFects in plegnant
womcn and immunosupprcsscd individuals
B,9 1as bccn]ong cOnsidcrcd the only hu五Ъi pathogcn
in thc genus aヮ″″由褻in thc Famtty″″ο直轟 ε[lI ItS
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DNA sequence had been regarded as qtren€ly stable, with
variation ofonly approximately l-2qb. However, new var;
anls {V9, 4.6 and Lali) have treen reponed to differ from
genotype t by approximately l0% [2-4]. Genotypes 2 and
3 seem to have similar virulence to genotjrpe I [5]. Servant
e/r/. [6J proposed classirying humar erjrthroviru*s irto
genolypes | (prototne Au), 2 (Lalj-]ike) and 3 (Vg-like).

GenotJrpe l, the nlajor forin of Bl9, has spread wotidwide.
Genotype 2 has been reported mostly iu Europe and Norti
America. At present, oniy small numbeF of donor plasma

samples are believed to cortair high levels of gehoB?e 2

[7]. In genotype l. l:he structural proieins oflhe Calsid con-
sist of approxinately 96% W2 [58 kDa) and 40/o VPt
(84 kDa). VP I diflerc from VP2 only in a unique N-terminat
region (VPl u), where it has an additional 227 amino acids
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Tab le  I  Neuta l i z r l ion  o tB l9  genotypeswi th in t€venous immunog lob ! t in blotriDg using rhe anti-Bl9 polyclonal antibody confrrmed
that these proteins are viral  structural  colrDonents ldata
not shown).

Discussion

ln this study, we have shown {hat the heal-sensj i iv i ty pa1-
terns of B I9 genotype 2 var ied ih di f fer€ni solut ions durin(
l iquid-hQat 'ng: ( i )  rapi . l  inact ival ion in albumin an. l  iDmu-
noglobul in preparat ions, [ i i )  s low inact ivat ion in haptoglo
bin preDarat ions and ( i i i )  only l in i ted inact ivat ion in
antithronbin preparations. The results revealed that in
terms of sensitivily to heat, Btg genotlnre I and 2 viruses
are similar to each other. The stabilizers in plasma prepara-
t ions aie selected based on the abi l i iy to stabi l ize plasma
proteins. The composition ofthe test sample is an important
factor in ihe evaluation. Thus, to mimic manufacturing
conditions, samples were collected just prior to the heating
process.

onry linited Bt9 jracttvatjoD occurs in sone produc{s
during ljqujd-heatjhg. Therefore, to fu(hrr improve the
safefy, of plasma products, differenr or additional methods
of inact ivat ion and/or removal arc desirable [20]. . In our
albumin, IV{G, fi aptogfobin and antirhronlrin prepamtions,
robustness was ensurcd by enploying steps ofher than
heating, A l5-ne frlter is used for t]le antithrombin pftpa-
ration. obsewations by TEM showed the mean diamet$ of
819 genotype I and 2 particles to be 22.0 ald 22.Sntt,
respectively. Psiou studies have shown tbat hltration of
a haemoglobin solution resulted in a more than 6jog
reductioh i! Bt9 genotype I [21]. Given ilre sidilarity in
size, ttrc 15-nm filter would be effective for the removal of
genotlrye 2 as well as genotype I particles. Bl9 genotype I
also showed heat resislarce propenies il sodium chlo-
ride,/tri-sodium citrafe dehydrate buffer whereas the virus
was iractivated rapidly in sodium chloride or tri-sodium
citEte dehydrate buffer alone {data noi shown). The results
suggested that the heat sensirivity ofthe Bt9 is affected by
a number of iactors and appears to be complex. Thus, Bl9
heat sensitivity during heat lreatDtent should be evaluated
for in each process condition to avoid an over estimate of
the lwel ofBl9 inact ivat ion.

RecenUy, information otr the mechanisms bv which
viruses are inactivated during liquid-heating has been
obtained using B19 and MVM. The genoees of Bt9 and
MVM were released with increasing telnp€iaturc and subse-
queltly only empty capsids remaited. lnterestingly, Bl9
was released at a lower temperature than MVM. This phe-
nonenon seemed to be related to the heat inactivation
kinet ics of B19 and MVM [22,231. tn addit io[  rhe Vptu
region ofB19 or MVM sened to remain inaccessjble in the
capsid before heat tRatnent, because an anti-Blg Vplu
antibody could not bind to viral pafticles, whereas it could

Ocnotype   cenotypc

a 1 l t  h o d Y  ( 9 ' 1 0 9   ( 9 7 1 o 9

atre“ul  topに ,,    。。pにs,

+, Infect iouE k'  KU8t2 celk;  - ,  notr- infecr ious to KU8t2 cei ls.
Total  reacbon volume was 0 6 ml.

acids (ar8iniDe and lysi le) in the vi tuses including F2Z is
surnmarized in Table 2. Iniercstingly, 8.8rltl of basic amino
acids with Do basic region in VPlu ofF27 and 8 8o/o ofbasic
amino acids with only one basic region in Au were also
conf irmed.

Electron microscopic obsewation and protein

composit ion of v iral  part ic les

Native pdticles of genotype 2 were frrst obscryed by TEM
(Fig. 3). The genorype l and 2 particles were of similar
shape: Dost ly hexagonal and sometimes pentagonal.  Mean
diahreieB were measured at the shorter axjs ard were
22O ! 1 9 nm {z = 155) and 22-5 x 1.5 nm {n -  242),
respectively.

Nat ive panicles were also subiected to SDS-PAGE in a
100/o gel, followed by staining with CBB (Fig. 41. Both geno-
type I and 2 pafticles also comprised the major 58-kDa

Protein VP2 and minor B4-kDa protein VPl.  Western

Table 2 Ih€ numbr6 of basic emino acids and basic region5 |r i th in theVp
regron of th.ee animal paNovi.uses and parovirus Bl9 gerotyprs I and 2

Easic afi ino acidsltotal

anjno acjds

cry 29/167 117.4)
Pry 29/170117.11)
MVM 24/142116.91
819 gcnotypc I 20/227 188)
Br9 qenotype 2 20/227 lSal

4 3 / 5 8 4 ( 7 4 )

38/571(66)

44/58,(75)

″ノ554(76)

Fig 3曰ct`On miero9raphS OF pu■6eO nalve 319 parlides●dd vにw oFgenotype l stran F16 0cF0 00o 9cnOtype 2 strJn F27 11ht)Thc bar represen、

kDa  M 1  2
Ihe stabilization during beat jnactivation. Thereforq the
different properties of the binding of Vp I u wi th viral DNA
may influcnce the heat sensirivity of B 19.

The iractjvatjon kilietits qf genor'ype 2 at low pH was
atmost the same as that of  genotype t .  Bl i imel el  a1 [16]

VP1 also rcponed sihilar properties. The inactivation mecna-
nism at low pH was also considered, to b€ similar to that for

VP2 heat freatnent [2 t-2]1.
The neutralizing activity of IVlc agairst genob.pes I

and 2 was similar. This is because ofthe presence of a wide
range of neutralizing antibodies in IVIG derived from over
IO O0O healthy donors [26]. Wben a renaj transplanf Kipi-
ent infected with Bi9 geno\Te 2 was treated with high-
dose IVIG, the viral load iD serud was reduced and the
symptoms improved [27]. This clinical study also suggests
that MG contains neutralizing activity towards the gero-
tYPe 2 urus.

ln cotrclusion, the inactivation kinetics on liquid-hcating
depends on the composition of the solulion, and low pH
treatmeilt ofnative B t9 genotype 2 virus had a remarkably
similar effect to that on genotype 1. Although Bt 9 is classi-
fied in the family /a ruoviridae, it differs from other animal
parvodlrses in that it is more variable to inactivation.
Futther study is Deeded to clarily the mshanism behind
the heat resistance ofBl9.
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Fig. 4 Coohassie brilliant bluestaining of thesulctural prbtcins of
nativc patlialcs ol Bl9 gcnotypes I end 2. puttfied vint prrljcjr5 wcre
rcduccd end subj€cted to sDS-PAGL tanel lU. 1 and 2 show the molecutar
marker, gcnotypc 1 *rain FlS and qenotyp.2 s&ain F27, ferpcctivrly

after heating. It was suggested that VPtu became expos€d
on lhe surface of paticles dudng heating [24,251. Vp ju

may be involved in movement th.ough the pores of the
nuclear membmne in animal pawovjruses, because it is rich
jn baslc amino acids {argirine and lysine), which is typical
of manyDNA-bjDdiugprcteins [,9]. The percentage of basic
amino acids in the major capsid protein VP2 of CpV pFV

and IVTVM was 6.6- 7.5clt). That ir \? I u was around 170,6.
Although absolute molecularsizs werc lot darified, we

corfimed that VPt ard vP2 of B19 g€uoty?e 2 were si4i,
lar in size to genolype 1 by SDS-PAGE of viral partjcles.
Inter€sr ingly,  rhe percentages ofbasic amino acids jn Vptu
betwetn Bt9 genor)?es end animal paruov!ruses were sig-
nificantly different The basic region in VPlu and binding
with viral DNA in aninral paryovir.uses may be involved in

Ihe GenBrnk acceseion numbers ol the fivc isotates are M19296 lCpV;
sr  rd rn  Cry-N) .  D00623 lPry :  s l fa r r  NADL2l .102275 IMVM:  n€rn

f i iVMlp l j ,  [41  3 l  78  (B i9  qenorype I  5 ra in  Au l  and ABs50331 (819 geno-

typc  2  i so la tc  F27) .

The va l re t  in  par€n theses  are  shown as  pcrcn tages ,

CPr'. canine patuolirus; WM. Ninutc vius ofmiG; pru, porcine paeovtrus

020■ Thc AυthOr(s,
Vox Sanglal、s020 1 l llltcrna●ontt SoOety ofЫ,od TransFusion VOr"llg″れお●oll)
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新医薬品等の区分

該当なし
厚生労働省処理欄

一般的名称 ①
②ポリエチレングリコール処理抗破傷風人免疫グロブリン
③乾燥抗破傷風人免疫グロブリン

研究報告の

公表状況

」o u r n a 1  6 f  V i r o l o g i c a l

Methods

2 0 1 1 , 1 7 8 ( 1 2 ) : 3 9 - 4 3

公表国

日本

販売名

(企業名)

①テタノブリンIH静注 250単位  (ベ ネシス)
②テタノブリンIH静注 1500単位  (ベ ネシス)
③テタノプリ/筋注用250単位   (ベ ネシス)

研

究

報

の

概

要

製造工程の異なる段階での生物学的製斉Jの検査は、現在では定量ポリメラーゼ連鎖反応(Q PCR)ベースの分析を含む。Q PCn技術は、ゥ
イルス粒子内のウイルスゲノムだけでなく、検体中の分解したゲノムの断片をも検出可能である。15～19nmフィルターのウイルス除去
能について:最 小のノン・エンベロープウイルスの一つであるパルボウイルス B19(319)を用いて、感染力分析とQ PCR分析を行うこと
により調査した。フィルタ,処 理された検体は感染力を示さなかつたが、ゥイルスDNAは Q～PCRによって検出された。
興味深いことに、15nm濾液中の全ウイルスゲノムの約 90%は 、Q―PCRにより0 5kb未満の検出可能サイズを有していた、結果としてリ
ダクションファクターはQ PCRを用いて過小評価されていた。
Q―PCRを用いたリダクションファクターは、遊離B19 DNAの大量の存在により過小評価されるかもしれない。
従って、Q PCRっ結果|す慎重に解釈されるべきである。Q PCRによるウイルスDNAのLFr片から増幅を排除するためには、プライマーの慎
重な設計が必、要である。

使用上の注意記載状況

その他参考事項等

代表としてテタノブリン IH静 注 250単 位の記載
を示す。
1 慎 重投与

(1)略

(2)略

(3)溶血性 ・失血性貧血の患者 〔ヒトパルボウイ
ルス B19の 感染を起こす可能性を否定できな
い。感染した場合には、発熱と急激な貧血を
伴う重篤な全身症状を起こすことがある。〕
(4)免疫不全患者 ・免疫抑制状態の患者 〔ヒトパ

ルボウイルス B19の 感染を起こす可能性を否
定できない。感染した場合には、持続性の貧
血を起こすことがある。〕
2 重 要な基本的注意
(1)略
1)血漿分画製剤の現在の製造工程では、ヒトパ

ルボウイルス B19等 のウイルスを完全に不活
化 ・除去することが困難であるため、本斉Jの
投与によりその感染の可能性を否定できない
ので、投与後の経過を十分に観察すること。
6 妊 婦、産婦、授孝L婦等への投与

妊婦又は妊娠している可能性のある婦人に
は、治療上の有益性が危険性を上回ると判断

| :[[[][[[[飛許il[:[[
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別紙様式第 2‐1

番号 14医薬品

医薬部外品

化粧品

研究報告 調 査報告書

報告企業の意見 今後の対応 児への障害 (流産、胎児

起 こる可能性がある。〕
ヒ トパルボ ウイルス319(hunan parvovirus 319:B19)は 、脂質エンベ ロ

ープを持たない極めて小 さな (約20～

26nm)DNAウ イル スで、輸血や血漿分画製剤 による伝播が報告 されている。他のウイルスに比べて、血漿分画製

斉1の製造工程での不活化 ・除去が困難であ り、本 ウイルスの伝播 リスクを完全に否定することはできないため、

1996年11月よ り、使用上の注意にB19についての記載を行い注意喚起を図つてきた。万
一
、原料血漿に319が混入

した として も、CPVをモデル ウイルス としたウイルスク リアランス試験成績及びB19を用いた不活化 除去試験の

結果か ら、本剤の製造工程において十分に不活化 ・除去 されると考えている。なお、原料血漿へのB19混入量低

減のため、319ミ ニプールNATが米国の原料供給元で行われている。

本報告は本剤の安全性に

影響を与えないものと考

えるので、特段の措置はと

らない。   |
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抗破傷風人免疫 グロプリン
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M. Tttjikowa er al. / Jounal olvirot'Sicol Methods * (201 1 ) M-e

Table I

tRF of 819 iniecrivity and q-PCR signals by three 6lhation processes.according to good manufact!r ing pract ices: i t  tested negaf ive for
ant i-HlV-1/2 lgc, HBV surface ant igen (HBsAg). ant i -HCV IgC and
ant i-Bt 9 lgC in enzyme immunoassays. In addit ion, HIV-RNA, HAV-
RNA HBV-DNA and HCV-RNA were below the l imit  of  detect ion

using nucleic acid ampl i f icat ion tests.  Al l  plasma samples were
converted to serum by rhe addit ion ofa 1 :20 volume of4% CaCl2 foi-
iowed by incubat ion at 32 "C for 30 min. Fibr in clots were removed
with a Bi jchner funnel and the samples stored at -80'C.

2.2. Test mateials

Samples collected immediately before the nanefiltration
steps in the manufactur ing process of ant i thrombin, haptoglobin
and intravenous immunoglobulin (lVlC) prodscs (Neuart@1r.,

HaptoglobinLV and Venoglobul in@lH 5%t.v,  respect ively:  Benesis
Corp., Osaka, Japan) were used. These products have been man-
ufactured using sou.ce plasm de(ived froB healthy volunteer
donors in Japan. The plasma pools used for maoufacture of the
products was also tested for the viral markers listed above and all
were negative. [n addition. 819 virus antiges was sctened using a
receptor-mediated hemagglutination assay (Sakata et al.. 1999).

2.3. Removai of virdes byiiters

91 9 was purified by lltracentrifugation ar 150,000 x g for 3 h
and the rsultant pellet was re-suspended in Rspective start
material for each filtration experiment.The suspensions were son-
icated to disperse the virus and passed through a 0.22-trm filter
(SLCV033R5, Millipore Corp.. Billeria, MA} For tVtG solu$ons. to
ensure the formation of virus-antibody complexed forms, Bl9
was added to IVIG samples and adjusted to pH 5.5 where a com-
plex of anti-819 antibody in wIG with B19 particles forms. The
sample was sonicated, passed through a 0.22-pm filter. made up
to required volumes for filtration, and adjusted to pH 4.2. The
819-spiked antithrombin sample was subjected to filtration ssing
Planova-l5N (Asahi l(6ei Medical Corp., Tokyo, Japan, 15 + 2nm,
0.001 m2 module).  The Blg-spiked haptoglobin and IVIG sam-
ples were subjected b nlt(ation using Planova-zoN (Asahi lcsei
Medical, l9+ 2 nm. 0.001 m2 module). Conditions forthe filtration
mimicked (i.e. appropriateiy down-scaled) the manufacturing con-
ditions for each product according to published guidelines (lCH,

1997; EMEA, 1996; MHLW Japan, 1999).  The f i l t rat ion of each
preparation was performed in two runs-

2.4. Inlectivity 6say ofBlg

The infectivity assay for 819 utilised cell culture followed by
a PCR detection ofspliced mRNA as described prsiously (Hattori

et al., 2007). The infectivity ofBl9 in the samples was titered using
t(U812 cel,ls (JCRB0104: Health Scie$ce Resea{ch Ressrces BanK
Tokyo,Japan) and subsequently viral mRNA expressed in infected
wells w6 detected by RT-PCR. Briefly,5.3 Logro cells were inocu-
lated with 0.1 mL of 10-fold serial dilutions ofsamples and cultured
in RPMI-1640 medium containing 102 fetal bovine serum, 6 IU/mL
oferythropoietin (Sankyo Co., Ltd., Tolgo,Japan). 100 U/mLofpeni-
ciliin, i00 ij.g/rrlof siiepionycin (lnvitrogen Coip., Carlsbad, USA),
1 mL ofsodium pyruvate (lnvitrogen Corp.), and an ITS-X supple-
ment (lnvitrogen Corp.) for 4 days. Wells were monitored for the
p(esence or absence of vi,ral mRNA. The spticed vilal nRNA was
detected by RT-PCR and agarose gel eledrophoresis followed by

staining with ethidium bromide- The sense primer was 819-25 (nt

2098-2117 : 5'-GTCCCAAGCCCAGTTrCCIC-3) and the antisense
primer was Bl 9-'l 1 (nt 3163-3 144;5LTCCACCACTGCrCGCTICTC-
3') ,  where the nt numbers refer to the Au sequence (CenBank

Accession No. M13178). The RT-PCR tiffe (Logro dilution) was

determined by end-point dilution and lhe result was considered

posit ive when the amount of 819 genome delermined with the
Artus l ( i l  was more than 5.3 Logle lUlmL(4.3 Logr0 lulwel l ) .  Control
runs, with the same experimental  condit ions but without f i  l t rat ion,
weae also Derformed. Cytotoxici ty tests were also performed and

infectivity was measured in the non-cytotoxic range as described
above.

2.5. Bl9DNAssays

B19 DNA in samples before and after f i l t rat ion was extracted
with a qlAamp viral RNA mini kit (QIACEN lnc., Valencia, CA) and
quant i f ied usinga quant i tat ive PCR assay ki t (ArtuiTM Parvo B1 9TM
PCR Kit). The kit was used in accordance with the manufacturer's
instructions u5ingthe Applied Biosystems 7500 real-time PCR sys-
tem (Applied Biosystems, Foster, CA). Briefly. the reaction mixture
that consisted of 30 pL of Master Mix and l0 pL of purified DNA
was brought up to a final volume of 50 plwith distilled water. The
reaction profile was as follows: 95"C for 10min. then 45 cycler of
95'c for 15 s and 60 "C for. l  min.A 76-bp region ofthe Bl I  genome
was amplified andtheprcduft wasdetectedby measuringthe fl uo-
rescenceof FAM-labeled probewhich bybridized specificallyto the
amplicon. For the quantitative assay, a full set offive quantitation

standards seryed as positive cootrcis and results were expressed
in inrernational units (lU) (saldanha et al., 2002) per milliliter. The
range of linearity was from 

.lolu 
to 6Logrolu/reaction and the

detection limit was 4lulreaction.
PCR ELISA is a qualitative method of detecting Bl9 DNA by

labeling amplicons with digoxigenin (DlC) (Hattori et al., 2007).
The samples were diluted lo-fold and 819 DNA wa5 extracred
from rhe samples using Smitest Ex R&D (Cenome Science Labo-
ratories, Aichi, Japan), following the manufactur€r's instructions.
Five volumes of protease solution were added to 1 volume
of sample and incubated at 55'C for 30min. After proteolysis.

4 volumes of protein denaturation solution were added, incu-
bation continued at 55'C for 15min, and then 8 volumes of
isopropanol were added, and the mixture was placed on ice for
more than 15 min. After centrifugation at 20,000 xg for 20 min,
pellets were washed with 70% ethanol twice. The region encod-
ing the 819 V region (375 bp) was amplified using a PCR ELISA
(DlC-Labeling) Kit (Roche Diagnostics, Mannheim, Cermany) with
pilmers 81 {nt 3187-3206; 5' -CAAMGCATC-r CCACICTGACG-3')
and 92 (nt 3558-3s39; 5'-GTGCIGTCACTAACCTCTAC-3'). The
amplicon incorporates the Dlc.labeled nucleotide during the PCR.
The Dlc-labeled PCR product was detected using a PCR ELISA
(Dlc-Detection) Kit (Roche Diagnostics)- The amplicon was dena-
tured aodhybridizedwith a biotin-labeled oligonucleotidg probe B
(nt 3310-3339; 3-TACCTCCCACMTCCCAGTCCAAAGCAGGC-I'),
in which nt numbers refer to the Au sequence (CenBank Accession
No. M13178). This hybrid wa5 immobilized on a streptavidin-
coated miffoplate and detemed with a peroxidase-conjugated
anti-digoxigenin antibody and the colorimetric substrate 2,2'-
azino-bis(3-ethylbenzthiazoline-6-sulphonic acid (ABTS). The PCR
titrewas detemined by end-point dilution.

2.6. Agorcse gel electrophorcis and recovery of DNA from gel

Bl9 DNA was extracted using Smitest Ex R&D (see above).
The pel lets were dissolved in 10pL of 50mM Tris-HCl (pH 7.5)
buffer containing IOOnM NaCl and anealed at 6O'C fDr 30min.
One microgram of a l-kb DNA Ladder (lnvitrogen, Carlsbad, CA)
was added to the extract and an aliquot was subjected to gel
electrophoresis with l.0Z Seal(em GIC agarose (Lonza, Rockland,
ME). The agarose gel was stained with ethidium bromide and cut
into five sections (<0.5, 0.5-1.0, 1.0-2.0, 2.0-4.0 and >4.0 kb). DNA
was extracted from each section using a QlAquick Cel Extraction
Kit (QIACEN) in accordance with the manufacturer's instructions.

Prcpar* ionspor€s ize  ADt i lh rombh l5nm

l r fec t i v i t y  (NDP)  Q-ER(bgro  lU / 'n l )  l r fec l i v i t y (NDP)  Q-PCR (Losro  lU / rn tJ hlfec●vi〔y(NDP) α PCR(Loglo ul1lL)

Haptog lob in  l9  nm

い
い
幅

50,6()
く10′く10
≧40′≧50

9 8 , ' 8
5 0 7 5 9

4 0′4 0
く1 0 ′く1 0
≧30′≧30

8 7′8 7
5 3′5 4

く1 0 ′く1 0

` ′・
6 3 ′6 2
2 5 ′2 2

LRF, logredil.tioD factorr NDP, non-dere.table end-poina;'. could Dot be{al.ulaied

Brief ly,  three volumes of Buffe. qG were added to 1 volume of gel

and incubated at 50'C for 1 0 min. After the gel s l ice was dissolved
completely,  one volume of isopropanol was added, and the mixture
wa5 placed in a spin column andcent.ifuged at I 7,900 x gfor I nin.
Nexq 0.75 mL ofwashing Buffer PE was added, and the spin column
was centrifuged at 17,900 x g for 1 min and then centrifuged orce

more. To elute DN,t 50 pL ofwater was placed on the column and

centrifuged at 17,900 xg for'l min. The B19 DNA in the extract of
each section was quantined with $e Arrus Bl9 l(it,

3. Results

3.1. Removal of 819 in three steps

The removal of B19 was examined using both infectivity assays
and the amourt of viral genome deternitred by Q-PCR (Table 1 ).
The results were evaluated as a Logto reduction factor(LRF) in three
different steps. The infectivity in filtratei of the antithrombin and
haptoglobin samples was shown to be below the detection limit
whereas theinfectivityin the non-filtered control experimentdone
in parallel with the main Rltration experiment was unchanged. No
infectivity could be detected in samples ofthe IvlC solution befo.e
the filtration, most likgly be derived from interference at low pH

and/or by neutralization with anti-B1 9 IgG (Tsujikawa et al.,201 1 ),
because Bl9 DNA was detected in ill the samples by Q-PCR (see

Table 1 ) .

3.2. sae distribution of Bl9 DNA in the fikrctes of three dwtent
samples

The 819 DNA iD the samples before and after filt.ation of

the three plasma preparations wrs divided into five fractions by

A B

ぶ

ぶ

ゞ

ゞ

genome size using agarose gel electrophoresis.  The Bl 9 DNA in each
fraction was quantified by Q-PCR and percentages of 819 genome
amounts were determined (Fig. 1).  The calculated percentage was
considered to be only slightly influeDced by the laie of recovery
from each gel section because the rate5 were 54-85X. The majority
of the fragments of 819 DNA in the three spiked process samples
(start material) were the long chain (>4.0 kb f(action) including the
ful l length genome (approximately 5.6 kb) and less than 0.3% of
the short chain (<0.5 kb fraction). ln sharp contrast, the proportion

ofshort chain B19 DNA were significantly itrcreased to 84.8/93.3%
in the sample after 15 nm f i l t rat ion of the ant i th.ombin sample,
reflecting an enrichment ofshorte. chain fragments following fil-
tration. The maioilty of the 819 DNA in the 19-nR fi.tt(ates qf

the haptoglobin aod IVIC preparat ions wa5 less than l .0kb. The
percentage of the long chain 819 DNA in the ant i thrombin, hap-
toglobin, and lVlG sample after f i l t rat ion was 2.0/0.5,19.9/24.1, and
4.8 I 5.9%, respectiv ely.

3.3. Reductiors with dilkre\t Bl9 DNAftogment sizes

The LRFS in different DNA size fractions in the three nltration
steps we(e calculated {rom the amosnt of 91 g DNA in each frariioD
(Table 2).  For the 15-nm f i l t rate of the ant i thrombin sample and
1g-nm f i l t rate of the haptoglobin sample, LRFS increased in pro-
portion to DNA size and the short chain 819 DNA fragments were
also removed to varying extents through the filters. In general, the
LRFS in each fraction in the haptoglobin sample were lower than in
the antithrombin sample. tn the 1g-nm filtrates ofthe IVIC sample,
the LRF in the <0.5 kb and 0.5-1.0kb fract ions was approximately
zero. and rhe LRFS in the more than 1.0kb fractions increased with
DNA size- Atthoqgh the LRFS of the sho{t chain 819 DNA were low,
the LRFS ofthe Iong chain 819 DNA including ful l  genomes in rhe

a

ゞ

ゞ

B19 0NAsizo(Kb〕319 0NAsiZe(Kb) 319,NAslzo(Kb)

f ig .1 .  Re la i i vepercenr4eofB lggenomes ind i f fe renrDNAsize f ra€ t ionsansamplerbe fore(uppe. )andaf te r ( lo rc ( ) f i l t ra t ionof th reeproc€s5t rmplesofan t i rh rombin .
h;proglobin aM tVtC producs in dDplicar€. The 1 5-nm fi)tration of antiihrombi n {A), I g-nm frl rration of haptoglobi n { B), and I 9-nm fil ration of lVlC (C) are shown. The

black and shaded bars show the percent4es ofrun I and ruD 2, r€specrively.
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T.ble 2

Reduciion of Bl9genomes in different DNA size iractions on three virus .emovat filbarion *eps
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819 genome vahes are nrown rr Log,o IU/mL lLog,a(senonre amounB in Dear x (values nr Fig. 1/roo))1.

antithrombit. haptcglobin and !\./lC sample .rrere 6.5/6.?, 4.1 /3.9 2 Logsi o lower than that ofthe long chain (data nor shown). The sig-
and 3.7/3:4, respectively. nificant difference in LRFS between e-pCR and pCR ELISA could be

explained by the enhanced ability to detect short chain DNA using

4- Discussion the q-PCR assay used in this study. The LRF for long chain 81 9 DNA
in the nltration of the antithrombin sample was approximately 2

The removal and/or inactivation of vrruses during the manu- 
Logslo higher than that for un-fractionated samples by q-PcR on

facruring of b'otogicai products has r""; 
";;ir;;;;;i;l;;;; 

theither hand, the LRF determined bv the PcR ELISA was close

infect iv iry assays (tCH, i997; er,  gA. rs.oC. ' ;HI; ;" ; ; ; " ; ; i  totheresultof  thelongchainEl9DNAfract ionbyQ-PCR-TheLRF

PcR may be or vatue in stuaies of proce-sl; ;il;';;il ;1h: 
d-etermined bvQ-PcR which caD dettrtshortchain DNA mav the'e-

removal or v iruses (EMEA. rsso;,  p". .1."Li i f ' . r t" ; ; ; ; i ; ;  fore,b-eunderest imated i f  rheLRFfromthelongchainof 819DNA

systems for a parricutar virus or.on."rn 
"r. 

iirn.;l;i;;;;;;. reflects the capacity to temove infectious viral particles A primer

Recently, e-pin assays were introduced-J;;i;;;" ,h;;;;;;;1 
set which could rmplifv the long chain of DNA would therefore

ofvirus;s by fittrarion, because tt ey trm a r,igh pr".iri"^l"ll"ri n1wlae more relevant results in such instances' Primer sets for

rhroushput (Lovat, 2002). rn addition, i;r;.,i;i,;;;;;;; ;;;;';;; 
use 1o quantifv lonser DNA are currentlv under investisation in

unable ro distinguish oet*een removat anJi.".,r'""i-i r'r,*.-J"re 
our laboratories' A primer set capable of amplifying approximately

infecr iv i ty in combinat ion * i ,n q-pcn.rr"vr--"u;; ; ; ; ;  1 l-bof Bl9DNAwithoutadecreaseinthedetect ionl imithasbeen

vatuable info.mation obtained, although a primer set able to amplify >2 kb of B19 DNA

In one e-pcR based study, viral genomes were detected ;n rhe 
without a decrease in the detection limit could not be established.

sampleafrerfiltration,wrrereasttreinfeciivt,;;;r;;ilil;;;'' Because large amounts of 819 DNA fragments of <1 kb exist in the

rion limir usins mouse minute virus aJie;",til;;i;;;;;;r !11111 
ortntue process samples' a PcR svstem capable of quanti'

er al., 2006). Jtthe present study. the inflci"nv it irtl nli.i". 
"t 

fyrng approximatelv 1 kb of DNA misht be effective for evaluation

three different spik;d products were bei-w ah.;;;;;;iil;-; 
ofviral removal' Thercfore' attention should be paid to designing

the viral genome was detected i" 
"lt 

th" r;;pt;;il ;ilii:'il; 
primrs, especiallv to eliminate underestimation '

resutt was positive when the amountof Bl9 genome determined "' conclusion' Q-PCR assays may be of use to evaluate viral

wirh the Arrus Kir was more ,n* t , i.*,ii)ril;fi:i::l# remml. and ccmplement infectiviry assays. However, ;r should be

limir ofthe infecrivity rrr"y *". 
"ppro*i-i;"lt';;"c,;l;;;i;;; 

n-oted that the result obtained bv Q-PCR might underestimate the

rhatof thee-pcRassay.rherefore,wheiherih;c#;;;;;;;;1 lemoval 
capacitv of the manufacturing process where degraded

by q-pcR in fittrates jre derived from f"ll-;";;;;;;i^f";i;;; fragDents of vjtal genome mav serve s tarsets in the Q-PCR

particles or degraded rragments of the geno;; ;;;;";;;;. 
"-" assav.,Hence the results of o-PcR should be interpreted cautiouslv.

In this studt, the size OirriUutiont oi e;'o-NA ;;i;;;;;;;rc 
No-tablv, the careful design ofprimers is needed to eliminate ampli-

rhree process samptes were examined. Thu Lnr in 
""itt 

rr".ii"^ o? 
fication by Q-PCR from viral DNA fragments'

B19 DNA depended on the DNA fragment size. No reduction was
shown in the samples with <1.0kb;fthe IVlc Rltrate. The degra- Aclaowledgements

dation may be enhanced by hydrolysis at low pH. lntere$ingly, ir
ws revealed that the proportion ofdegraded 819 DNA frag;;nB Part of this wotk was conducted based on a collaborative

in the filtrates of the three process smples was enhanCe-d after research project between Benesis Corporation and Osaka univer-

l5 or 1g-Dm filrarioD. Noi;bly, approximarely 90% of 819 DNA sity. and supported by a Srant from theJapanese Human Sciences

in the 1 5-nm f i l t rate of the ant i thrombi n sample was short  chain Foundat ion (KHBI 01 |  ) .
DNA. Previously. it was reported that the LRF for 15-nm filtration
using the antithiombin sample by PCR ELISA was 7.2 (Yunold eiai.. Referencs
1999).  PCR ELISA is a qual i tat ive method for detect ing Btg DNA
by rabering ampricons with disoxisenin (Drc) (yunoki ei ar,2o03 ). *'llillrLl.rlTl*;lhi::1,ff31'.:,.11j:: 

ill1,ilJ:.1;;t-- "*-, 
'"0-

In contrasi ,  the LRF for the game step was 4.8/4.5 (n=2) by the gurmuir,racoseucn,u.,2003.Nanof i l t rat ionofpiasma-derivedbioDharmiceu-
Q-PCR method !n this st!d],. The short chal4 of819 DNA in the 15- ti(al Droducts. Haenophili:9,24-37.
nm fittrate of the antithrombin sample detected by e-pCR in this EutoPean Medicin6 Asencv (EMil). 1996. Note for cuidance on vi.us vaL

srudy (A 76bp). bur nor by pcR ELrsA (A 37zup). -aiarcunrro; i'"iliT,#"ii:',"1,ii,"3,"rii-;,?1'lllli:i#t",,Tjil$,#ffii/i;t'dT
the difference in LRF5 observed in the two studies. The size of PCR irrp://ffi.ema.eurcpa.esldocslen.f,9ldffimenilib?ryl
productsobtainedwiththeArtuski t indi f ferentfract ionshasbeen . .  scient i f ic{uidel ine/2009/09/wc50om3684.pdf(5rhJune20l ldownldded).

connrmed as 76 bp by agaroseger electrophoresis (dara not Jown). ""'.,ljl;j;J,Xl!f i,ll;"lil]j.1#1"T;i,ii",ir"ilil;"]""i1'lill,l,Jj.ilii}i,jl ,l;
The detection limit for th€ sho.t chaia ofB 1 9 DNA by PCR ELISA was riqdid b?a.ins in ptasme prdu.B. vox sinsbz, rzr -tz+.
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報告日 第一報入手日

2 0 1 1年9月 5日

新医薬品等の区分

該当なし。

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
MMWR 2011;6011213-1215

公表国

米国販 売 名 (企 業 名 ) 別紙のとおり。

研
究
報
告
の
概
要

問題点 :米国において、ブタィンフルエンザA(13N2)による熱性呼吸器疾患の患者から2009年に流行したインフルエンザ

A(HlNl)と考えられるウイルスとのリアソータント株が初めて同定された。

米国において、ブタインフルエンザA(H3N2)による熱性呼吸器疾患の患者 2名から2009年に流行したインフルエンザA

(1lNl)と考えられるウイルスとのリアソータント株が初めて同定された。2名とも入院後、回復した。1名はインディアナ

州の男児で、プタヘの直接接触はIIt認されていないが、発症の2日前にブタと直接接触したケアワーカーと接触していた。

男児の家族、男児との濃厚接触者、ケアワニカー、ケアワーカーの家族及びケアワーカことの濃厚接触者に呼吸器系疾患に

罹患した者は確認されなかった。もう1名はベンシルバニア州の女児で、農業祭におけるブタ及び他の動物への直接接触が

確認された。女児の家族及び女児との濃厚接触者に罹患した者は確認されなかったが、農業祭参加者については調査中であ
る。

2名の間に疫学的な関連は特定されておらず、現時点でヒトの追加症例は確認されていない。2名とも発症後の検査でブ

タインフルエンザA(H3N2)と同定されていたが、その後の全塩基配列決定で2009年に流行したインフルエンザA(HINl)

のものと考えられる配列が判明し、リアソータント株であることが示された。

使用上の注意記載状況 ・

その他参考事項等

記載 な し。

報告企業の意見 今後の対応

別紙のとおり。 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。

ゝ  ノh71edDtt」 ver 14 0

男Il紙

一 般 的 名 称

①人血清アルブミン、②人血清アルプミン、③人血清アルブミン*、④人免役グロプリン、⑤人免役グロブリン、⑥人免役グロブリン、⑦
乾燥ペプシン処理人免疫グロプリン、③乾燥ペプシン処理人免疫グロブリン、⑨乾燥スルホ化人免疫グロブリン、⑩乾燥スルホ化人免疫グ
ロブリン、①乾燥スルホ化人免疫グロプリン、⑫乾燥スルホ化人免疫グロプリン、⑬乾燥スルホ化人免疫グロプリン、⑭乾燥スルホ化本免
疫グロプリン*、⑮乾燥濃縮人活性化プロテインC、⑩乾燥濃縮人血液凝固第Ⅷ因子、⑭乾燥濃縮人血液凝固第Ⅷ因子、⑬乾燥濃縮人血液

凝固第Ⅷ因子、⑩乾燥濃縮人血液凝固第Ⅷ因子、⑩乾燥Vin縮人血液凝固第Ⅸ因子、①乾燥濃縮人血液凝固第Ⅸ因子、②乾燥濃縮人血液凝固
第Ⅸ因子、Q乾 燥濃縮人血液凝固第Ⅸ因子、②乾燥濃縮人血液凝国第Ⅸ因子、①乾燥濃縮人血液凝固第Ⅸ因子、①乾燥濃縮人血液凝国第Ⅸ

因子、②乾燥抗破傷風人免疫グロプリン、②乾燥抗破傷風人免疫グロプリン、⑩抗IBs人免疫グロブリン、⑩抗HBs人免疫グロブリン、①
トロンビン、⑫フィブリノゲン加第XⅢ 因子、①フィブリノゲン加第XⅢ 因子、①乾燥濃縮人アンチトロンビンII、①乾燥濃縮人アンチト
ロンピンIll、①ヒスタミン加人免疫グロブリン製剤、①ヒスタミン加人免疫グロブリン製剤、①人血清アルブミン*、⑩人血清アルブミン*、

⑩乾燥ペプシン処理人免役グロブリン*、①乾燥濃縮人アンチトロンピンШ

販 売 名 (企 業 名 )

①献血アルブミン20“化血研
"、
②献血アルブミン25“化血研

"、
③人血清アルブミン

“
化血研
"*、
④
“
イヒ血研
"′
テンマニグロブリン、⑤

ガンマーグロブリン筋注450mg/3証「化血研」、⑥ガンマーグロブリン筋注 1500mg/10nlL「ィヒ血研」、⑦献血静注グロブリン
“
化血研
"、
③献

血グロブリン注射用25oO■g「化血研」、⑨献血ベニロンーI、⑩献血ベニロンーI静注用500mg、①献血ベニロン
ーI静注用 1000ng、⑫献

血ベニロンー1静注用2500■g、⑬献血ベニロンー1静注用5000mg、⑭ベニロン*、⑬注射用アナクトC2,500単位、⑩コンファクトF、⑭
コンファクトF注射用 250、⑬コンフアクトF注射用500、⑩コンファクトF注射用 1000、⑩ノバクトM、①ノバクトM注 射用 250,②ノ
バクトM注射用500、①ノパクトM注射用 1000、②ノバクトM静 注用400単位、①ノバクトM静注用800単位、①ノバクトM静 注用 1600

単位、②テタノセーラ、②テタノセーラ筋注用250単位、④ヘパトセーラ、⑩ヘパトセーラ筋注200単位/正、①トロンビン
“
化血研
"、
①

ボルヒール、①ボルヒール組織接着用、⑪アンスロビンP、①アンスロビンP500注射用、①ヒスタグロビジ、①ヒスタグロビン皮下注用、

①アルブミン20%化血研*、⑩アルブミン5%化血研*、⑩静注グロブリン*、①アンスロビンP1500注射用

報告企業の意見

インフルエンザウイルスは70～120n■の球形または多形性で、核酸は8本の分節状マイナス
ー本鎖RNA、エンベロ

ープを有し、エンベロー

プの表面に存在する赤血球凝集素(MOとノイラミダーゼOJの 抗原性により16種類のm亜 型および9種類のNA亜型に分類される。

今回の報告はブタインフルエンザA(H3N2)と 2009年に流行したインフルエンザA(HlNl)とのリアソ
ータント株を示唆する初めての報告

であるが、ヒトに対し高病原性であるような情報は示されていない。

上記製剤の製造工程には、冷アルコール分画工程、ウイルス除去膜ろ過工程、加熱工程等の原理の異なるウイルスクリアランスエ程が

導入されており、各工程のウイルスクリアランス効果は 「血漿分画製剤のウイルスに対する安全性確保に関するガイドライン (医薬発第

1047号、平成 11年 8月 30日)」に基づく、モデルウイルスを用いたウイルスプロセスバリデーションにより確認されている。今回報告

したブタインフルエンザ A(H3N2)ウ イルスのモデルウイルスには、エンベロープの有無、核酸の種類等から、ウシウイルス性下痢ウイ

ルス (BVDV)が該当すると考えられるが、上記工程のBVDVクリアランス効果については上記バリデ
ーションにより確認されている。ま

た、こねまでに上記製剤によるブタインフルエンザ A(H3N2)とインフルエンザA(HINl)とのリアソ
ータント株への感染報告"|は無い。

以上の点から、上記製剤はインフルエンザに対する安全性を確保していると考える。

現在製造を行つていない



On September 2, 201 1, this report uu posted u an MM\XT.

Early Re lease on the MII{VR we b:ite (http ://waw. cdc. gou/mmwr).

Influena A viruses are endemic in many animal species,

including humans, swine, and wild birds, and sporadic caes

of transmission of influenza A viruses beveen humans and

animals do occur, including human infections with avian-

origin influenza A viruses (i.e., H5N 1 and H7N7) and swine-

origin influenaAviruses (i.e., H1Nl, HlN2, and H3N2) (/).

Genetic analysis en disdnguish animal origin influenaviruses

from the semonal human iqfluenzavirusq that circulate widely

and cause annual epidemics. This report dscribes mo cases

of febrile respiratory illnss caused by swine-origin influenza

A (H3N2) viruses idenrified on Augusr 19 md August 26,

201 l, and the current investigations. No epidemiologic l ink

between the two cases has been identified, and although

investigations are ongoing, no additional confirmed human

infections with rhis virus have been detected. These virus* are

similar to eight other swine-origin influenaA (H3N2) viruses

identified from previous human infections over the put 2 years,

but are unique in that one ofthe eight gene segments (matrix

[M] gene) is from the 2009 influenza A (HINI) virus. The

acquisition ofthe M gene in these two swine-origin influena

A (H3N2) viruses indicates that they are "teassortants" because

they contain genes of the swine-origin influenza A (H3N2)

virus circulating in North American pigs since 1998 (2) aad

the 2009 influena A (HlNl) virus that might have been

transmitted rc pigs from humans during the 2009 HlNl

pandemic. However, reassortments of the 2009 influenza

A (HlNl) virus with othef swine influenza A viruss have

been reported previously in swine (3). Clinicians who suspecr

influena virus infection in humans with recent exPosurF to

swine should obtain a nasopharyngeal swab From the patient

for timely diagnosis at a state public health laboratory and

consider empiric neur4minidxe inhibitor antiviral tteatment

to quickly limit potential human transmission (4).

Case Reports

Patient A. On August \7, 2011, CDC was notif ied by

the Indiana Stare Department of Health Laboratories of a

suspected case ofswine-origin influenza A (H3N2) infection

in a boy aged <5 years. The boy who had received influenza

vaccine in September 20 1 0, experienced onset of fever, cough,

shortness ofbreath, diarrhea, and sore throat on July 23, 20 1 1

He wx brought to a local emergency department (ED) where

a respiratory specimen later tested posirive for influenza A

(H3). The boy was discharged home, but was nor created with

influenza antivira.l medietions. He has multiple chronic health

conditions, returned to the ED on JuIy 24, 201I, and was

ho spira)ized fo r tranment of rhose health problems, which had

worsened.The boywu discharged home on July 27, 201 1, and

has since recovered from this illness. As part ofroutine CDC-

supporred influenza surveillance, the respiratory specimen

collected on Jdy 24, 2011, wu forwarded to the Indiana

State Department of Health LaSoratoria, where polymerase

chain reaction (PCR) testing identified a suspect wine-origin

influenza A (H3N2) virus on Augmt 17, 2011. The specinen

was forwarded to CDC where the findings were confirmed

through genome sequencing on August I 9, 201 1.

No direct qposure to wine wa identiffed for this child;

howeve! a cuetaker reported direct contactwith roymptomatic

swine in rhe weeks before the boy's illnos onset and provided

care to rhe child 2 days before illness onset. No respiratory

illness ms idenrified ia any of rhe child's family or dose

conracts, the boy's caretaker, or in thq family or contacts of

the caretaker.
Patient B. On August 24, 2011, CDC wx notified by

the Pennsylvania Department of Health of a suspected

cme of swine-origin influenza A (H3N2) virus infection in

a girl aged <5 y..tr. The girl, who had received influeirza

vaccine in September 2010, experienced acute onset offlever,

nonproductive cough, and lethargy on August 20, 201 1. She

was brought to alocd hospimJ ED where a nmopharyngeal

swab tested positive For influenza A by rapid influenza

diagnosric test. She wro not trcated with influena antiviral

medietions and was discharged home the same day The girl

has completely recovered from this illness.

A nasopharyngeal swab and nasal wmh specimen were

obtained at the ED and forwarded to the Pennsylvaaia

State Department of Health Bureau of Laboratories for

additional testing as part of routine CDC-supported influenza

surveillance. On August 23,201I, the state public health

Iaboratory identified a suspected swine-origin influena A

(H3N2) virus by PCR testing, and both specimens were

forwarded to CDC. On Augusc 26, 2C11, genome sequencing

confirmed the virus m wine-origin influenza A (H3NZ).

On August 16, 20L1, the girl re reported to have visited an

agricultural fair where she had direct exposure to wine and

other animals. No additional illness in the girlt hmily or close

conracts has been identiOed, but illness in orher fair attendec
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Swine― Origin infiuenza A(H3N2)V:ruS lnfection in Tvvo Children一

lndiana and Pennsylvania′ 」uly―August 2011・

αDntinucs to bc lヽヽtigatcd No addition」cOnftrmed s、vinc‐
OH」n inlucnza宙ruslnic"ns haVe becn idenuned thus ttL

EpidemiOl。9ic and Laboratory investigations
As OF ScPlcmbcr 2,2011,no ePidcmiο10glc link bcttvccn

paticntsノヽand B had bcёn idcntincd,and no additiOnal cascs
Ofconarmcd infcctiOn with theidentiflcd strain OFswinc―origin
inluenza A(H3N21 viruS had bccn idcn■■cd Survclllancc
data from bOth states shOwcd 10w icvcls of inl●cnza activity
at the timc Of both Paticnts' 11lncsscs Ca,e and COntact
invcstigations by thc cOunty and statc human and animal
hcalth agenclёs in lndiana and Pennsylvania arc ongoing,and
chhanced survcillancc fOr additional htlman cases is bcing
irnPlcふcnted in both states
Preli,inary gcnctic characteFiZatiOn of thesc tv70 influcnza
viruss has idcntFlcd thcm as swinc―Origln inlucnzaA(H3N2)
vtus■ Full gcnomc scqucnccs h着c bccn Postcd tO publicヶ
available wcb sites Thc viruscs are similatt but nOt idcntical
to caよotllcr Sc■cn of■c dgll.genc scgmcn“,hduding
dlc hcmaggluinin lHAl and nCur血inidasc(NAl gcneS,arc
similar to thosc ofswinc H3N2 in■ucnza virllses clrculating
antong U S Pigs●ncc 1998(a and PreviOusly idcntiflcd in
thc elght OthcF SPOradiC Cascs Ofhuman in,こ tiOn lvltll swine‐

o●gin in■ucnza A(H3N2)viruscs in thc Unitcd Statcs sincc

2009*The Onc notablc diffcrcnce from the宙Fuscs PreviOusiy
identiflcd in human infcctiOns lvlth swine‐Origin innucnza A

(H3N2)vLusiS thatthesc wo宙 ruses havc a matr破llM)gcnさ
acquired fro“thc 2009 inlucnza A(HlNl)viris,rePlacing

t h e  d ぉO c a l  w h c  M  g c n e  P r “e n t  h  t h e  P i o r  a g h t  w i n e ―

O H g i n  i n l u e n z a  A ( ■1 3 N 2 ) 宙r u s  i n f e c t i O n s  i n  h u m a n s

Although rc s̈ortmcnt be●″cen,vine in■uenza and 2009

i n n u e n z a  A ( H l N l ) v i r u S e s  h a s  b c c n  r e l o r t e d  i n  P i g S  i n  t h c

Untcd Statcs O,thおPar●Cdar gencdc coibhadOn Of
swlnc inluenza virus scgn■ents is unique and has nOt bccn
rCPOrtCd P[討iously in cithcr swinc or hurnans,based on a

rcvたw ofin■ucn2a gcnonlたsequcnces pubhcly av甕labt in

Gen3ank十 Analysis6fdatasubmittedto Ccn3ank宙athc U S

D e P a r t t t n t  o f ハg r i c t t l t u F ( U S D A I  S w i n e  l n ■u c n z a  Ⅵr¨

Survcillancc Program subscq●cnt to thts casc identincd two

addhiOnalinaucnzaハ(H3N2)k。lates frOtt swine containing

t k  M  g e n e t t mふe 2 0 0 9  i n l u c■a A ( H l N l ) v i r u s  C c n o m c

seq●cnangis undeFIVay to comPiCtClyc■aractcHzc the genetic

COnlPOitiOn of these two swine in■uentt ι。lates(USDA

Agricultutal kscarch Servicc and USDA Animal and Plant

Hcalth lnsPcction Serv・lcc,unPublished data,2011)

*AdditiOnal infOrmatiOn is avaJable a〔http:″、v■V‐cdc gov′nu′wcekIン′

ャ靱 罵 ′/vmwn占 鳥 ihζ vttmbank

1214      MMWR/Sept・ mber9.2ol1/VoL 60/No 35

The viruses in these nl'o patients are resistanr ro amanradine

and rimantadine, but are susceprible to rhe neuraminidase

inhibitoi drugs oseltamivir a:d arar'ivii. Because thcse viiuses
carry a unique combioarion ofgenes. no i nformarion currenrly
is available regarding the capaciry of this virus to rransmit
efficiently in swine, humans, or beween swine and humans.

Reported by

Kumat Nallwani, MD, Atmarcn I'lambiar, IuID, Perrianxe
Luriz, MD, Maia Mo[ MD, James Late, PbD, Owcn Simwale,
MPH, Enca Smith, MPH, Iarry Sundberg, MPH, BrianSeiler,

Stephen Suanson, Pennsyluania De?t of Heahh; Nanette
Hanshau, DVM, Craig Shuhi, DVM, Ein Moore, DVM,
Pennsyluania Dept ofAgricuhure. Shau Richards, Marb Gkzizr
I{atie Ma;ter;on, LynAey Heule1 l,[5, lndiam Sta* Dept ef
Heabh; Cberyl Miller, DVM, Melitsa lutice, DVM, Indiana
Board of Anirul Heahh- Swine InfluewVims 7Vam, US Dept
ofAgriculture. Scott Epperson, MPH, Lynnette Branmer; MPH,
Lyn Finelli, DrPH, Sqan Ti"ock, DVM, Michael Jhung, MD,

Joreph Bwre, MD, Stephen Lind:trom, PbD, Alexander Klimo4
PbD, paniel femigan, MD, Nancy Cox, PhD, Influenn Di4

National Center for Immunization ani Respiratory Diseaw;

Jeftel Millex MD, Diu ofAppliedSciences, Ofice of Surueillance,

Epidemiologt and Laboratory Sua, CDC. Correqtonding

Connibutor: Scott Epperson, sepposon@dc.gou 404-639-j74V.

Editorial Note

To detect human infections with animal influenza viruses

more effectively, CDC and state and local health departments

have strengthened laboratory and epidemiologic procedura
to promptly detect sporadic coo such m these. Since 2005,-stare 

public health laboratories have had the capability to

detect non-human origin-influenzaA viruses by PCR testing.
From 2005 to 2007, CDC received reports ofapproximately

one human infection with a wine-origin influenza.viru each
year. In 2007, h':maa infection with a novel influenzaA virus,

including swine-origin influenza virus infections, beeme a

nationally notifiable condition. Since that rime, CDC has

received approximately three to five reports a year of human
inFections with swine-origin influenza virues. The recent

increase in reporting might be, in pa*, a result of increaed
influenza testing capabilities in public health laboratories that
allows for identification ofhuman aqd swine-origin influena
viruses, but genetic changes in wine influena viruses and

other lactors aiso might be contributing to this increse (ZiO.

During December 2005-November 2010, before the wo cases
described in this reporr, 2l cases of human.infection with

swine-origin influenza were reported (12 casa with swine-
origin influenza A (HlN1) virus infectioo, eight cmc with

wine-origin influenzaA (H3N2) virus infection, and one ase

l,4orbidiry and l,4orta!ity $/eekly Repcrt
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識別番号・報告回数
報告日 第一報入手日

2011.9. 15

新医薬品等の区分

該当なし

総合機構処理欄

一般的名称 解凍人赤血球濃厚液

研究報告の公表状況

Sobata R, Matsumoto C, Igarashi
M, Uchida S, Momose S, Hino S,

公表国

日本販売名 (企業名)

解凍赤血球濃厚液「日赤J(日本赤十字社)
照射解凍赤血球濃厚液『口赤」(日本赤十字社)
解凍赤血球―LR「日赤J(日本赤十字社)
照射解凍赤血球―LR「日赤J(日本赤十字社)

S a t a k e  M , T a d o k O r O  K .

Transttsion 201l Sep;51(9):1949‐

56.doi: 101111/j.1537-

2995.2011.03109.x Epub 2011

Mar 17.

研
究
報
告
の
概
要

万L臨 鵬 膨 釧 黎
  翻 葬蒻 冬日本赤十字社血液センターではパンデミック(HlNl)2009感染|

血によるパンデミック(HlNl)2009感染のリスクを調査するため、
行つた。
研究デザインと方法:2009年6月から12月に、献血後7日以内に′ドンデミック(HlNl)2009と診断されたか強く疑われた579人の
献血者から血液が採取され血液製剤が製造された。ウイルスRNAは血漿製剤と赤血球製剤から抽出し、パンデミック(HlNl)
2009ウイルスの赤血球凝集素とマトリックス遺伝子のリアルタイムRT―PCRを実施した。
結果:579人の献血者から計565の血漿製剤と413の赤血球製剤が得られた。579人の献血者のどのサンプルからもパンデミック
(HlNl)2009のウイルスRNAは検出されなかった。

晰艦電FT貿ジ繁駐"長暫詳″χ認"念案鵬 鰐l密こ貌畔
″∞9ウイルスが検出,れ

た者由人もいな学

使用上の注意記載状況・

その他参考事項等

解凍赤血球濃厚液1日赤」
照射解凍赤血球濃厚液「日赤」
解凍赤血球―LR「日赤」
照射解凍赤血球―LR「日赤」

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
ィヾンデミック(HlNl)2009ウイルスの潜伏期間に献血をしたと思
われる献血者の血液を調査したところ、ウイルスが検出された者

案鵬 鑢 淵 i違 i鑓 ζ組 ら隕 ″
感言僻雅5m聰雛鱗棟

MerlDRA/.l Vpr141 1
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BACKGROUND: In the spring ol 2009, the novel
swine-origin intiuenza A (pandemic [H1Nl] 2009i virus
emerged and spread globally. Although rc established
cases of lransfusion-transmitted influenza have been
reporled, the widespread outbreak oI pandemic (H1 N1)
2OOg caused serious concern regarding the safety of
bJood products. The Japanese Red Cross Blood
Centers have inlercepted bl@d products with accompa-
nying postdonation inlormation indicating possible pan-
demic (H1 N1) 2OOg infection- To study the risk of
lrtrsmissi@ of pandflic {HlN1) 2@9 by btood trans-
fusion, we searched for the viral genome in such prod-
ucts using nucleic acid amplification technology-
STUDY DESIGN AND METHODS: Between June ad
Dember 2009, blood cmponents were collected from
579 bl@d donors wfp were diagnosed as or strongly
suspected cf ha\4ng pandemic (Hl.N1) 2009 within 7
days aiter donation. Viral RNA was extracted from
plasma and ri?d blood cell {RBC) products, and FiNA
samples were subjecled to reaFtime revsrse
transcdption+olymerase chain reaction of the hemag-
glutinin and matrix genes ot the pandemic (H1Nl)
2OO9 virus.
RESULTST A total ot 565 plasma and 413 RBC prod-
ucts from the 579 blood donors were available, No viral
RNA ot the pandemic (H1 N1 ) 2009 ws detected in any
of the bl@d samples f@m the 579 blood donors.
CONCLUSION: No viremia ot pandemic (HlNl) 2009
was demonslraled in any of the 579 blood donors who
had nosi iikel/ donated biood duiing ihe incubafion
period. lt is considered that the risk of hansmitting
pandemic (H1 Nl) 2009 by blood transfusion is
extremely low.

he novel swine-origin influeua A (pademic

lHf Nf l 2009) virus ms a tdple-reassortmr
swine influeMa vtus that contains genes ftom
hmm, swine, md avian inl|ueua A viruses.r't

The pmdemic (H1Nt) 2009 vLus em€rged in eil1y2009 in
M*ico md the United States{,s md rapidly spread wbrld-
wide including Iapm6 via humm-to-hwan tmsmission
because most people have no imurrity to this new virus.
Although no estabtished cmes of trmsfusion-ta$mitted
influeua have been recognized and reported, the appil-
ently high virulence reported in Mexico? raised a serious
concern regatding the safety of blood products.

A few studies in the l96os md lg70s have shom rhe
viremia of seasonal influeroa. Most data were obtained
fton blood smples that \irere collected after the onset of
syrnptom.t'! OnIy one insteice of the detection of the
vim in blood duing the incubation period has been
rcported, but no vtus has been detected ftom bloodftom
the sme individual at the omet of srymptoms.u In recent
reports, no viremia of seuonal inlluem hm been dem-
onstmted.raE Mmt studies have, thus, failed to demon-
state viremia in blood smples, but this is not mspected
considering that inJlueDa is essentially a rdpiratorytract

ABBREVIATIONS: HA = hemagglutinin; IRCBSS = Japuese Red
Crcss Blood Centers; M gene = matrix gene; NIID = tapaese
National Institrrte of Infectious Dise6es; PDI = Dostdonation
infomation.
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No宙 reⅡlia of pandelllic(HlNl)2009 was demonstrated in

b100d dOnors wllo had donated blood during the prObable

incubation period
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infection. Therc ue almost no data on rhe viremia of pm-
demlc (HINI) 2009.

We previously reported that tlere ms no viremia
detected using nucleic acid mplification technology
(NAI) in the blood smples obtained ftom 96 blood
donom who showed symptom of influeMa within 7 days
aAer the donation.ra In this study, re report the result bf
ou extended shrdy in which 579 blood irroducts ftom
blood donors who were in the sme preslmptomatic
period, s described above, were exmined, together with
the detailed profiles of such blood donors md the semi-
tivity of NAT used.

MATERTA.LS AND METHODS
Collection of blood

In May 2009, when the emergence of pmdemic (tilNl)
2009 @s con.firmed in lapa, the Japmese Red Cross
Blood Centers (IRCBCS) implemmted the following mea-
sues to ensure the safety of blood products, in line with
the notification ftom the Iapaese Ministry of Health;
Iabou md Welfue: screening of blood donors for fever,
refusing donation from blood dono6 who had return€d to
Japm from abmad within4 week, md reftxing donation
ftom donors who had close contact with a patient su-
pected of having pmdemic (HtNr) 2009 within 7 days.

From May 2oog to Mach 2010, the JRCBCs asked
blood donors to provide postdonation infomation (PDI)
on diagnosis of pmdemic GIfNf) 2009 in addition to
the usual information required. To acquire the PDI, rhe
IRCBCS distibuted hmdbills md aplained to all blood
donon in all blood collection sits: if they had my
symptom of influem within 7 days after blood donatioru
mditws diagnoseda pmdemic (HlNl) 2009inmedica-l
imtitutiorx, they were requested to @ntact the JRCBCS. If
thePDI indiated apossible pmdemic (HINI) 2009 infec-
tion afferthe donationffi givento the JRCBCS, the supply
ofbloodproducts &om such blood donors m stopped or
withdram. Thee blood products collected from Jrme to
D&ember 2009 were used for this study. After the blood
products were collected ftom the inventory or retrieved
ftom medical institutions, they rere stored at -20"C. in
aliquots util Ne. The time lags between the donation and
collecdon ofthe blood products for this study were 2 to 30
(mem, 10.3) days for plmma smples and 2 to l8 (mem,
7.8) days forred blood cell (RBC) smples. Fromthe time of
ConaConto collecticn, these blood prcducts.{ere stcpC at
the stipu.tated tempemtures (ploma, -ZO.C; RBCS, 4"C).
Infomed consent to tests for infection was obtained from
all blood donors at the blood collection sites

All blood donors in this study were diagnosed as
having pmdemic (HfNf) 2009 at a medical institution
within 7 days after donation- These blood donors were
elasified into laboratory-co[nmed caes ud suspected
cases on the basis of the confirmation stmdad for the
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dlattOsis Ofpandenuc mlNl)2009 infection Laboratory‐

cor面uned cases reFer to those dagnosed as hamg

panderruc mlNl)20o9by the reverse transc■ pion―

P。い erase chali readiOn(RT PcR)Чsing respiatory
spedmens h pubic health hstltutes suspected cases
refertO thOse dattosed as ha宙ng pand口ic(HlNl)2009
面ecion bytherapiddlagnOsuc htsforinluenttAhfec‐

10n Or On the basis Ofthe spptOms Ofllmuenza_Lke

糀 lf::Lttlri∬ :fCme“
".年 。り s卿メ9ms

Accordmg to tlle lnfectious Agents Surveluance
RepOrt pubushed by the Japan ë Natlonal lnsiute of
llfectiOus Diseases eヾIID),tlle pande血c(HlNl)2009
vlrus dotthated 99%of the■』uenza vlluses isolated oi
d e t e c t e d  f r o m  t h e  c a s e s  O f h a u e n z a _ k e i u n e s s  d u i n g t h e

sudy peiOd ftom June to December 20091S Therefore,
suspected casesin ths studywere expected to be cases of
emer pandenc mlNl)2009 or no血 岨uenza」hess,
"th ne」 glble possibttty OF seasonalin■uen2a

Eva:uation of NAT detection sensitivity

N t t d e t e c t t o n  s e , s i t i■t y w a s , v a l u a t e d  b y s p k i n g e x p e五―

ments using vtrus Particies ofthe pandelluc(HlNl)2009
VruS体 /CarOr面 a′o4′2009日 lN■)contahed h the宙ral
cuhure supcmatant dOnated by NIID.The宙r」genome
copy nmber οfthe c●lture supernatant was dete―ed
b y  q u a n i t熱、R T  P C R , u s i n g s y n t h e sレe d  n A  m o l e c u l e s
ofthe mat董 (ND gene asstandards The synthesLedRNA
was ob,■ned iЮm the doned M gene mseFted htO

plasmld DNA(1つPO TA clor血gk,In宙 trogen,Carlsb6c
CAl by transcdPdon using T7 RNA poⅢ eraSeはOChe
Diagnostts,haanapoLも ,I卜o The transc菫bed RNA was

purined using a∞mmercially avallabゃ遍t eNeasy Plus
五ヽ証KtQ:agell,Gathersburg・MD),alld itS quaityand

quality were checked uslng a capmary electropholesL
s y s t e m  l A g i l e n t  2 1 0 0  B i o a n a l y z e r  a n d  R N A  6 0 0 0  N a n o てt ,
Arlent,santa Clara,CAI A dlltttion series of the synthe―
sレed RNA salnple was used to constrttct a standard ctrrve

t o  e s t h a t e  t h e 宙r d  g e n o m e  c O p y  n u m b e r  o f t h e  c u ■t r e
supelnatant

The quanined culture supernatant oftlle pandenic

clNl)2009宙 rus“ぉ splked htO plasma md RBC
santples iOm healthy vOlunteers,at inoculation doses

from 20 to 2 x 105genOme equ市alents(geql′mL and the
NAT for the M and hemaggluthn(HAl genes tvas per‐

forlned 20 dmes for each dose_The lelatlonship le‐ten
NAT posiiゃity and pttdenc(HlNl)2009宙 ms concen‐
tlation was analyzed by probit analysis Alt hput宙ral

genome cOpy numberルvth a 95%probabiLtyNof a pOsi雨、
result s、s used as the detectlon Lniti

NAT for detection of pandemic(Hl Nl)2009 virus

Vial RNA M7as ttaCted iom Piasma and Packed RBC

salnples using a kit for automated pur面cation of宙ral
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md a vira.l aucleic acid purification kit (High Pure Viral
Nucleic Acid Large volme Kit, Roche Diagnostics),
r c r p € L u v c r J .  r u \ A  o t u r r p , c s  v v c . c  ! r u u c o d r c r y  s q v j c L ( E q  L U

the real-time RT-PCR of the M mdlIA genes of influemaA
with a sequence detection system @RISM 7900, Applied
Biosystems, Foster City, CA) using m RT-PCR kit (Qumti-
Tect Probe, Qiagen). The real-time RT-PCR ofthe HA gene
was designed for the specific detection of the pmdemic
(HlNl) 2009 virus, whereas the real-time RT-PCRof the M
gene was designed for the miversal detection of rype A
influema viruses. The sequences of the primers md
probes used were qnthesized in accordmce with the pro-
tocols developed by MID,r6Jhe forward md reverse
prime$ were 5'-CCMAGGTCGAAACGTAYGTTCTCTCTA
TC-3' md 5'-TGACAGMTGGTCTTGTCTTIAGCCAYrc
CA.3', respectiveiy, for M gene md 5aAGAAMGA
ATGTMCAGTAACAO{CTCTGT-3' md 5aTGTTICCACAA
TGTARGACCAT-3', respectively, for HA gene. TheTaqMm
probes for M md HA genes were s'-ATYTCGGCT
mGAGGGGGCCTG-3' ild 5TCAATRTTRCAT'ITACC-3',
respectively. Each probe ms labeled with a reporter dye
(FAM at the 5'end, a nonfluorescent quencher md a
minor groove binder at the 3'end. Either 200 pL ofplasma
or 100 pL of RBC smples was use_d for each test. The rea[-
time RT-PCR conditions comprised a30-minute RTstep at
60"C, a lo-minute initial PCR activation step at 95"C, md
45 arnplification cycles at 95'C for 15 seconds md at 60"C
for 45 seconds. To assess the malytical accumcy ofNAI, a
dilution series of pmdemic (HlNl) 2009 virus puticles in
the viral culnre supernatmt as a positive control, md
plasma md RBC smples obrained ftom healthy voiun-
teers as negative.controls were included in each assay.

Lookback investigation for blood recipients

As one of the opemtions in hemovigilmce, IRCBCS have
been collecting information on transfusion-tmmitted
infections md advese trilsfusion reactions such as fever,
urticaia, pai& nauseq h)?oiension, maphylaciic ieac-

tion or shock, dyspne4 md neuropsychiatric symptom.
Ifthe blood products had already been relemed when tJte

PDI indicating possible pmdemic (IItNl) 2009 inf€ction
ms acquired, we infom the medical institution of the
blood product concerned. Patients who had received
tmsfusion with the blood produds involved with the
pmdemic (ttlNl) 2009 infection were obsewed for

influeua-like s!'rnptoms such m fever, resptatory symp-
toms, orsystenic inflmatory reacdons for a period of 7

days aAer trasfusion.

RESULTS

Characteristics of blood donors
Between Iune md December 2009, the blood components

were collected ftom 579 blood donors (3I4 male and 265
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Fig. l. Age distibudon of the blood donors who had symp-
toms of pddmic (HlNl) 20Og aftq donatioL lrboratory-
conffm€d s6 (black ba) wrc diagnosed c pudmic
(Hf Nf ) m09 by the RT-PCR melhod using Epiratory sp@i-
mens. Sspected 6s (gEy bd) rere dlagnosed by rapid
diagnostic kits or on the b6is of the symptoDs of influeE-
like illnN, without pqforuing M-PCR Sixty-one pq@nt of
the blooC donors who shcred syrEptom of influem after
donation belonged to the young age grcup md were lss thd
30 yeils of age.

female). A total of 366 blood donors (190 male md 176
female) had laboratory-confumedpmdemic (HINr) 2009
infection, and 213 blood donors (124 male md 89 female)
had suspected pmdemic (HlNl) 2009 infection.

The ages ofthe 579 blood donon ae shown in Fig. l.
Sixty-one percent of them were less thm 30 yeils of age.
The ratio of the donor number in the i6- to zg-yetr age

$oup to &e 579 blood dotrors were 2.2 times as high 6
the ratio ofallblood donors inthe 16 to 29 age group to the
total nmber of donore who donated in 2009 in Japm. In
each age group, there were no significmt diferences in
the ntios between sexes (data aot shown).

The tiine lag betreen fhe donation md the onset of
hfluena symptom is shown in Fig. 2. Ten (l-ZVo) blood
donon developed symptoms of influeua on the day of
the donation, T4 (12.8%) within I day, 105 08.r%) within2
days, nd 132 (22.A%) within 3 days after donation. That is,
3Zl (55.4%) blood donors shbred symptom of influeua
within 3 days after donation.

fne infectios Agents Surueiilmce Report published
by NID indicated that the fall wave of pmdemic (IlINl)

2009 appears to haw pealed in late November 2009; this
co[esponded to the finding tlEt 468 (80.8%) of the 579
blood donors donated between November md December
2009 (data uot showo)'

Evaluation of NAT detection sensitivity

Forthe plasma smples, the NATshowed a I00% detection
probability for both M and HA genes at more than
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Fi& 2. Time iag beMen donation ed onset of influem
symptoE Labontory-conffmed @6 (black ba) ww diag-
nosed s pmdernlc (HINI) 2009 by rhe RDPCR method. Sus-
pected c66 (gray bd) were dlagnoed by rapid diagnostic
kib or on the bdis of the syEptoms of influwa like illne$,
without p*forEing RT-PCR. More tha half of blood donors
(55.4%) shored symptoms of inJlueMa sithin 3 days alter
donation. It w6 speculated that mdy blood donon gave
blood duing the incubation period of the pedemic GIINI)
2009 virus

2000 geq/ml. The detection probabilities were 85 ad
75% at200 geqlnl- and 50 md 15% at 20 geq/dl for the
M md HA genes, respectively (Fig.3A). For the RBC
smples, theNAI showeda 100yo detection probabilityfor
both M md HA genes at more thm 20,000 geq/ml. Tbe
detection probabif.ities rere B0 md 65% at 2OO0 geqhnL
ud 15 md 5% at 200geq/ml for the M md FIA genes,
respectively (Fi g. 3B).

The 95% detection limit of the NAI in the plmma
smples was calculated to be 283 geq/ml (95% @nfi-
dence interyal tcll, f16-328n, conesponding to 57geq
per reaction (95% CI, 23-658) for the M gene, md
528 geql mL (95% CI, 256-2368), corresponding to 106 geq
perrcaction (95% CI,5l-474) fortheHA gene (Fig. 3A).!or
the RBC samples, the 95% detection limit of the NAI w6
calculated to be 3444 geq/r[ (9570 Cl,77B4-12,69n, cor-
respondingto344 geqperrcaction (95% CI, 178-1270) for
the M gme md 5292 geqlmL (95% CI, 2829-l9,9ll), cor-
rcsponding to 529 geq perreaction (95yo C1,283-1991)for
the ltA gene (Fig. 38).

Detection of pandemic (HlNl) 2009 virus RNA

The NAT m performed using 565 Blasm ard 413 RBC
smples obtained ftom 579 blood donors who showed
symptoms of iniuenza within 7 days after donation. The
smpls consisted of 362 plasha and 271 RBC samples
fromthe366 blood donors who had laboratory-confirmed
pmdemic (HlNl) 2009 infection and 203 plilma md 142
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RBC products from the 213 blood donors who had sus-
pected pmdemic (HlNl) 2009 infection. The NAT wc
perfomed in duplicate for the M md IIA genes of the
pmdemic (HlNl) 2009 virus in each smple. None of dre
viral genome of the M or HA gene was detected in my of
the plasma smples md RBC smples (Thble 1).

Lookback investigation of blood recipients

In the lookback invesdgation ofthe donated blood prod-
ucts from the 579 blood donors, it was revealed that 36
platelet (PII) products md 34 RBC products had already
been used for trmsfusion when the PDI was acquired. Of
the 36 blood donors ntro donated these Ptf products, two
showed symptoms of influeua on the next day of dona-
tion, md to md 13 showed symptoms 2 md 3 days after
donation, respectively. Of the 34 blood donors who
donated these RBC products, two md three showed
s)mptoms of influenza 2 md 3 days after donation,
respectively (Fig.  ). Of the blood donors who donated
these PLT products md RBC products, 25 and zo
blood donors belonged to laboratory-conifimed cases,
resp ectively.

In the 70 blood recipients who received blood prod-
ucts likely donated duing the incubation period of the
Pmdemic @rNl) 2009 infection, influenzl-like s1mp,
toms such as fever md acute respiratory slmptoms md
mytmfusion adverse reactions were not observed for a
period of7 days after transfusion.

DISCUSSION

In this study, we umined blood smples ftom 529 blood
donors who were diagnosed as or Suongly suspected of
having pandemic (HrNf) 2009 infecrion within Z days
after donation. Sixty-one percent of the blood donos
involved in this shrdy belonged to the youg age group of
less thu30 yeils of age. The ratio of the yomg age $oup
to the 579 blood donors ms higher thm that of this age
gmup tothe tota-lnmberof blood donors rdho donatedin
2009 in Iapm. It has been reported that the majority of
patients with pildemic (HfNl) 20Og were children md
yomg people.tzr8According to the reports by the Centers
for Disetre Control ild Prcvention in rhe United States,
more thm 64Eo af the pmdemic (HlNl) 2009 vtus-
infeaed individuals were 5 to 24 yeils old; only l% were
65 !,eils of age oi older.rz la this polrt, pddemic (H!Nl)
2009 markedlydiffers from seasonal inJlueDa. The ratio of
the age groups ofthe blood donor cohort involved in this
stqdyref.lected the ratio of the age groups of the pmdemic
(HlNl) 2009 virus-infected individuals reported in Japan
and abroad,rlrs

In this study, l0 blood dono6 showed symptoms of
influenza on the day ofthe donation, 74 within I day, and
105 within 2 days after the donation. The incubation
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The五 sk of宙rus infection by blood tansttsion has

decreased oulng to tl■e introducion ofa screenlng test for

donated blood.but th∝e is si■residual isk caused by

pathogens that are exduded from targets ofthe cuTent
scree濾ngtしst or newly spread in hurnans The muenza

vlrus is one Ofぬe potentally uШecog四7ed PathOgens in

he blood supply This smdy showedぬat the宙rema of

pande面 c(HlNl)2009 dl■rhg the hcubation pettOd is

highly unLkely to occur and tllatit does not Pose a notice
ablerisktothesafetyofthebloodsuppttThemalnil■fec‐

don routes oftheinnueva宙nts are droplet hfecion and
contaglous Lttection pu血t a pandenllc,man17 people
are easiy infected by tlle muenza v.us.Compared,vi色
the Hsk ofinfecuon by tlle imu._Mius宙a resplratory

droplets,ふe risk Oftrans“まon by transhsion is ahost

negLgible ln this pomt,pandenic椰lNl)2009 markedly

ⅢfFers iom any other culrently bownⅥral tteatsto the

blood supp呼
Regarding iェ血uenza宙ruses wlぬhigh pathoga」dty.

we do not h■ow the」sk of ttar tralls壺sslon by transh―

ぶlo‐TheHAproteh ofhghlypathogeШ c a宙an Шnuenza
ius can be cleaved by proteases that are produced in

manyこ rerent iss.eS As a results,these wimses can lep

はcate m many orrns Ofd・eb趨 ,notjust the resPLat6ry
organs 2'In Severe cases ofnghly pathogemc avian lllnu

er2a A“ 5Nl)宙ruS‐mfected hlIIn"lS,宙"血 a has been

reporte1 2レ"New smdes wi■ be requlred when a new

,pe Of力耐uen2a ёmerges in the Lture

ACKNOWLEDCMEllTS

W e  e x P r e s s  o u r  a p p r e c i a t l o n  t o  p 、l s a o  H a l n a g u c L  Y o s h a k l
Okada,and TakatO od電晨oftlle Nauonallnsutute Oflnfecuous

DIseases for donatlng tt pandettic ollNl1 2009宙rus and for
useFul dlscussion and suggestionsヽMe also mankぬe members of

ふe medlcallnFormation ne¨●よoFtherapareseRedCrossBlood

Centers for colecttg hformaton ttd blood samples

CONFuCT OFINTEREST

Tlle authors deci″e no con■cts oFinterest

REFERENCES

Gdten RL Davis CT, Russell CA, Shu B, Lindstrom S, Balish

A, Sessions WM, Xu X, Skepner E, Delrde V O&oro-

Adhimbo M, GubaemL, Banes J, Smith CB, Emery SL,

Hillmm MJ, Rivailler P, Smagala J, de craaf M, Bske DF,

Fquehier R4 Pappas C, Alpuche-Armda CM, L6pez-Gatell

H, Cox NL et al. Antigenic od genetic chected$tics of

ryine-origin 2009 A (ltlNl) influenza viruses circulating in

hu4es. Science 2009;325:19?-201.

Shinde V Bddges CB, Uyeki TM, Shu B, Balish A, XUX

Lindshom S, Gubarek LV, Deyde V Gdten RL Hads M,

: 3ヽa“,耐llti■ヽ妙0輌 、1,ぃ"て、ⅢⅢ■““̀籠

mmLl

“
　

　

“

↑
，
イ
‘
一́

〕，
，
¨

●
さ

‘

‘

■

■

n33.Sensiti宙 ties oF d■e Ntt forp● nlaSanlples lAl and RBC lampb(B).The quan」 ted culture supernatant oftlle Pandemお

〔HlNl)2009つ tus■ t・assptted ntO the pぃ nla and RBC sanlples tOm healthvvOlunteers.at dos“ from 201o 2 x 105 geqpermL

and u■e NAT●r tlle M←→and HA←―)genes wぉperoFnled 20 1m“ゃr each concentratiorl.The relationship bemeen NAT Posi‐

●,ty and,andemic αlNo 2009 vtus colCentrationwas andンed byprobit malFおThe 9570 detec●on limit ofthe NAT for the

plasma sa nples was calculated to be 283 geq/mL Forthe M gene and 528 geq′InL forthe HA gene fAl.Forthe RBC samples・tlle 957●

detection tinit oFthe lNAT tvas calculated tc be 3444geq/raL Forthe M gene and Or292 geq′証 For the rrA genb o).

0 t z a { 5 6 1
D.Ft.hfu d dontdbr "trd otrd rFpllra

Fig, 4.Iime lag be@n donation of blood impliated in look-
back study ad on*t of st4Eptoru. Thtuty-slx PI;I producb
(bl&k ba) ed 34 RBC prcducts (gny bdl likely donded
during tJte lncubation pqiod of rhe pdd@ic (IIlNf ) 2009
had alr€dybeq used for t ffiftsion to 70 recipiqts when
the PDI 6 acquired. In i:he loolsack lnvetigation, no
influeM-like symptoEs or my othq obsqvable symptom
rerc obcened in the @iplmts a-ft€r tdsfusion.

smpls m calculatedtobe3444 geqlmLforthe M gene
md 5292 geq/ril, for the IIA gene. The NAI sensitivity for
the 11A gene was lower thm that for the M gene, for both
pl6ma md RBC smples. This difierene could be due to
the secondary stucture of the viral RNA or reverse-
cmscribed cDNA that might have dededed the sensitiv-
ity of the M-PCR of the fIA gene. The lower seNitivity in
the packed RBCsmples might be caused by theinhibitors
of RT-PCR such 6 hemoglobin that contminated the
RNA solutiotr obtained ftom the RBC samples or the
insufficient etEciency of the viral RNA extraction.
Improved methods will be required to puriry viral RNA
ftom RBC samples. If lm-level virenia below the NAT
detection semitivity should exist, it would not be detected
using our dsay.

In the first step in inJluenza infection md viral repli-
cation, influenza vAses bind through the FIA trmsmem-
brme glycoproteinonto sialic acid residues onthe surface
of epithelial cells, typicd in respimtory orgas. After HA
is cleaved by a proteree, the cells import the virus by
endocytosis.23-6 l{A cleavage is required to activate vbus
infectivity, ud the actiuting proteaqes ae mainly discib-
uted in the respiratary orges ad ntestine in humm,2426
so that it should be difficult for influenza viruses to
acqute in-fectivity in blood. In theory therefore the dsk of
the direct tmsmission of influenza via blood is. co$id-
ered to be exbemely low. In fact, we showed, in this study,
tlat the tansfusion of 36 PtI md 34 RBC products fmm

the blood donors who likely donated during tbe incuba-
tion period of the pandemic (HlNl) 2009 vitus caused

appdently no tnmmission of the virus.
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period of &e pmdemic (fllNl) 2009 viils is reported to
be I to 7 days, with a mem of 2 days.s'2o Therefore, it is
speillated that mmy of the 579 blood donors gave blood
during the incubation period of the pmdemic (lllNl)

2009 virus. NAI was perfomed using specimens of this
donated blood. No RNA of the pmdemic HfNi) 2009
virus was detected in myof the blood smples; no viremia
of pedemic {HlNl) 2009 beforc cliDical onset was dem-
onstrated. Inthis study, however, some donors included in
the 213 suspected cases were diagnosed by physicims on
the basis of t.ire s-vmptoms oiinfluenza-like iiiness wirhout
perfomingRT-PCR or rapid diagnostictests. The possibil-
ity that donors with noninfluenza illness were not com-
pletely excluded from the suspected cases wouid .ryeaken

the power of this stxdy.
Although influeua epiderqia occul every winter

season, no established cases of. trmsfusion-trmsmitted
inJluenza have been recogniged md reported. A few
studies published ftom the 1960s to the I970s showed the
presence of viremia of seasonal influenza;3 rr howevet,

mong studies pubtished in recent. years, no viremia of

seasonal influeua hm been demonstrated yet.rar3 In both
pmdemic (titNl) 2009 md semonal influeua vim
infections, the p eak vinl load in the repiratory specimes
ms observed imediately after the onset of s1mp,
tom.2r22 Although the mem viral load in the respiratory
specimens of pmdemic (glNf) 2009 wtr l.84xlos
copies/ml, the virus was det4ted in none of the blood
specimens obtained at the sme time,zo In addition to
these dat4 we detected no viremia of pudemic (HINI)
2009 in the present study. It thus seems that the occur.
rence of pm<iemic GilNl) ZO09 viremia before the onset
of ilhess is extremely low If there were cmes in which
influeua infections occurred by blood trmsfusion, a
viremia condition would Deed to be present duing the
incubation period in which blood donation m per-
fomed. It is thus considered that the risk of the trmsmis-
sion of the pmdemic GIINI) 2009 virus by blood
trmsfusion is extemely low.

The 95% detection limit of NAT for the plasma
smples was calculated to be 283 geq/ml for the M gene
and528 geq/ml for the HA gene,whercas thatforthe RBC
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研
究
報
告
の
概
要

t7ノ トロビック ウイルスはenOtropic―眈V―related virus i XMRVlを含むマウス白血病ウイルス (此Vlが1曼性疲労症候群
(CFS)に関連していることが議論されている。
この問題を更に深く検討するため、以前にXMRV/MLV陽性と報告された被験者 15例(14例が CFS患者)および以前にXMRV/MLV陰性
と判定された健康 ドナー15例から採取した血液サンプルを収集した。
これらのサンプルを二重盲検下で 9ヵ所の研究所に分配し、珈RV/MLV核酸、ウイルス複製および抗体を検出する検査を行った。
現在利用可能な XMRV/P―MLV検査法は、以前に陽性結果を報告した 3ヵ所の参加研究所が採用している検査法を含め、CFS患者お
よび対照から採取したサンプルにおいて直接的ウイルスマーカー lPNNA、DNAま たは培養物)あるいは特異的抗体を再現性よく検出
できないと結論付けられた。
今回の知見により、現時点では血液提供者への通常のスクリーニングに XttV/P MLVに関する検査を実施する正当な理由はないこ
とが示唆された。

使用上の注意記載状況・

その他参者墓頂筆

´

報告企業の意見 今後の対応

慢′性疲労症候群との関連が疑われるXMRllやその他
の MLVに対する血液スクリーニングの要否に関す
る情報であるが、検査の再現性が担保できず、現
時点ではスクリーニング項目として採用する正当
な理由はないとの情報であった。

今後ともXMRVやその他のMLVに関する安全性情報等に留意していC
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MLVs following serial passage ofa human prostate xenograft To minimize infroduction ofpotential contaminants, we
in laboratory mice (/5). It was postulated that this laboratory took extensive precautionary measures during the collection
passage resulted in the generation ofseveral prostate cancer ofspecimens and the laboratory processing ofblood and
cell lines harboring integrated XMRV sequences that preparation ofsample aliquots (/7). Blood specimens were
produced high levels of infectious virions. These XMRV- collected by independent phlebotomists, shipped to the
infected cell lines were subsequently widely disseminated and central laboratory (17), and processed into coded PBMC,
likely produced inadvertent XMRV contamination of plasma and whole blood (WB) aliquots. Similariy, fifteen
laboratories and reagents (1J). control specimens from blood donors (n=12) or laboratory

We repol't here the results ofa comprehensive study where controls (n=3) that had been established as negative for
multiple laboratori es analyzed the same blood samples for XMRV and MLVs by PCR, serology and culture by multiple
XMRV/P-MLV. These blood samples, which were drawn laboratories, were collected, processed and aliquoted in
from persons who were previously reported to be XMRV- (2) parallel ('7).Finally, a separate facility in the central
or P-Ml-V-positive (4) and from blood donors who laboratory prepared and characterized stocks ofthe XMRV-
previously tested negative for XMRV, were aliquoted into infected human cell line22Rvl (1J, ,f8) and supematan!
rePlicate tubes and assembled into coded panels together with which were used to spike samples to create a set of low-level
replicates ofexperimentally prepared positive control positive controls (//).
samples. The testing was perfomed firlly blinded to remove A total of eleven NAT, five serology md three culture
bias. These samples were tested by nine laboratories using assays were performed on the samples ( 17). The WPI
highly sensitive md previously validated nucleic acid, , laboratory did not report culture assay results because their
serological and culture assays (tables Sl to 35) for XMRV target cells had become contaminated with mycoplasma.
and other MLVs (16). The two laboratories that had Other than this, all sites reported rsults on all dishibuted and
previously found m association for the MLVs with CFS coded sample aliquots to the central laboratory. The results
participated in this study (2,4). All nine laboratories used were then decoded and compiled into analysis datcets
XMRV/P-MLV nucleic acid amplification tesring (NAT), specific to rhe paels.
serological and/or culture assays oftheir own choosing which Few positive NAT results were reported, other than on the
were incorporated into Ptrall€l or serial testing algorithms to coded spiked positive control replicate aliquots (table l)
generate final results. The majority of laboratories included (table S7). Six of seven laboratories that performed NAT on
6says to detect murine DNA contamination either on all three sample types (plasma, PBMC and WB) reported no
samples or on all NAT positive smples. positive result for coded clinical samples (XMRV/P-MLV

Fourteen patients with CFS, together with one person cohorts or negative conhols), whereas these laboratories
reporting contact with a CFS patient [described in supporring deteded XMRV in 100% ofthe spiked controls (table i).
online material (/7)], all ofwhom were previously reported to Thse laboratories included those that employed the most
be XMRV/P-MLV-positive by at least one method (table 56) sensitive XMRV/?-MLV assays available, based on our
were enrolled into the study at two clinical sites using IRB- previous blinded analytical sensitivity perfomance study
approved protocols and consents (referred to as the XL[RV/P- (/Q. Ofparticulr note, the FDA,/Lo laboratory failed to
MLV cohorts henceforth). Per snrdy protocol, none ofthe I 5 detect MLV-like sequences using the same nested PCR assay
subjects were on antiretrovirals, but several later disclosed as previously published, in either the known negative controls
that they were taking other antivirals (e.g., valacyclovir) and or in the XMRV/P-MLV cohort samples. The samples scored
two were on immunosuppressive medications (the lafter are as negative by this laboratory included the replicate samples
indicated in table s6). In the case ofthe P-MLV-Iike viruses from five patients with cFS reporred as P-MLV positive in
described by Lo md colleagues (4), only PCR detection had their previous study, four ofwhom had also tested positive on
been performed in the original study; four of five patients a second specimen collected over a decade after the archived
enrolled into the current study were reported to be P-MLV CFS cohort panel (4).
reactive on the achived samples from the original cohort The only positive NAT results on some ofthe replicates
study and on a second sanole collected l5 ;rears later (2010) tom clinicai sampies were reporte<i by WPi. The WPi assays
whereas one patient was PCR-positive only on the original appeared less sensitive than those used by the other
archived sample (4). The Whittemore Peterson Institute laboratories, based on the fact that only 3 of5 plasma and 4
(WPi) patient cohort was more intensively characterized as of5 PBMC-spiked positive conaol replicates were scored as
positive by PCR, serology and/or culture, although none of positive by WPI (table l) (table S7). However, fwo plasma
the study subjects tested positive in all assays at all t ime clinical aliquots were reported as positive in the Wpl nested
points (table 56). RT-pCR gag assay. These samples were from hvo different

negative controls, and only one out ofthe three replicates was

SC:鷲 翠CC暉 凛喫“ /W｀Vw sciencexpress org/22 September 20H/Page 2/10H26/scicnce 1213841

positive in each case. Sequencing ofthe excised bands

revealed l-3 base changes compared to XMRV derived from
22Rvl (supporting online text). A clinical PBMC sample,

derived from one ofthe njne WPI CFS patients, was also

positive in [?I's nested gcg PCR assay. However, only one
of two PBMC replicates for this individual was positive, and
all replicates of plasma and WB from this patient were

reported c negative by WPI. All positive samples tested
negative for mouse DNA contamination as assessed by mouse
mitochondrial DNA PCR (4). Reactivity rates did not
significantly differ between samples from negative controls
and the XMRV/P-MLV cohorts (p >0.05) (supporting online
text, table S10).

In the initial study, Lombardi et al. reported that the most
effective and consistent method ofdetermining whether an
individual was XMRV-positive was by isolation of
replication-competent virus through co-culture of target

Frostate cell lines with either patient PBMCs or plasma (2, 3).
Although culture results were not reported by WPI in the
present study, the NcyRuscetti laboratory also succesSfully
perfomed virus culture using both plasma and PBMC in the
Lombardi et al, study (2, J). Additionally, virus culture was
perfomed by the FDA/Hewlett laboratory, which used wo
methods, one ofwhich (LNCaP cell culture) was established
in their laboratory for this study based on WPI procedures

and on-site training by the lead investigators from the WPI
md NCVRuscetti laboratories, and hence yiral culture in this
Iaboratory would be expected to have equivalent sensitivity to
the culture method used by Lombardi et al. (/ 7). Both
laboratories succesfully detected all five replicates ofthe
spiked positive confols (-106 RNA copies/ml). However,

while neither ofthe FDA-4Iewlett assays detected confirmed
positive cultures in the 30 coded clinical aliquots, the
Ncl/Ruscetti laboratory reported nine aliquots as positive
(table 1,2). Six ofthe positive rsults were from negative
control samples (40o2 positive rate); these six

subjeots/samples had previously been pedigreed by the same
laboratory as culture-negative (1 7). In contrast" only three

QIYo) of the l5 XMRV/P-MLV-Cohort subjects (including

ten subjects who had previously been found to be culture-
positive by the WPI and NCVRuscetti laboratories) tested
positive in the coded panel (table Sl). Tbere was no
significant difference between the rate of reported positive

culture results among negative confols and the XMRV/P-

i\4LV cohort sub.iects (p-value = 0.43, iabie S8).

Finally, serology was perfomed by four laboratories (.1f.

Although plasma with human anribodies to XMRV/P-MLVs

was not available to produce spiked controls for serology, ali

four laboratories performed their own intemal conhols (,/ 7).

Three assays -a Westem blot test using purified XMRV
(CDC) (19) and fwo chemiluminescent immunoassays using

recombinant XMRV gp70 and p l5E (Abbott Diagnostics)

(20)- failed to detect posjtive results for any ofthe coded
replicates prepar_ed flom the 30 clinical samples. A flow
cytometry-based serologic assay run by two Iaboratories
(NCVRuscetti and WPI), uti l izing mouse cells expressing the
spleen focus-foming virus (SFFV) enve)ope as empioyed in
the original Lombardi et al. study, reported a number of
positive results on samples fi om both the XMRV/P-MLV
cohorts and the negative-plasma controls. The NCVRuscetti
Iaboratory reported l3 positive samples, including eight
(53%) from I 5 krown negatives and five (33%) from l5
XMRVIP-MLV cohort subjects (table l) (table 2). None of
the positive results fi'om the XMRV/P-MLV cohorts or
controls were reported for more than one ofthe uniquely
coded replicates, despite the fact that every sample was
represented in the panel in duplicate or triplicate (table 2).
There wa no significant difference between the proportions
of negative controls and XMRVIP-MLV cohort subjects
identified as serology-positive (p-values >0.20 regadless of
how positivity was defined [supporting online text, table S9]).

Among all serologic replicates tested, ihe WPI detected 22
positives, including 10 reactive results among the negative
controls, and six each in the subjects previously reported as
positive by WPI and by FDA/Lo (lable 1) (table S7). Three of
the six known negative controls with a positive serology
result had at least two ofthree replicates positive (table 2).
All five patients previously identified as P-MLV positive by
FDA/Lo had a replicate called serology positive, but only one
had both replicates reported as positive. Similarly for the l0
subjects previously identified as XMRV positive by WPI,
four subjects had one oftwo replicates reported as serology
positive, while both replicates fiom one patient were report€d
positive (table 2). There was no significat difference in the
rates ofpositive WPI serology results between negative
controls and XMRV/P-MLV cohort subjects (p-value = 0.27).
There was no statistical agreement between the samples
reportbd 6 serology positive by the NCl/Ruscetti and W?I
Iaboratories, despite the fact that they used simila assays
(supporting online text, tables 39, Sl0). Kappa values were
calculated for each criterion and for all subjects combined
using standard procedtres (l 7, 2 1). The Kappa values for
level of agreement of results between these tleo laboratories
ranged from -0.20 for WPI XMRV/P-MLV-positive subjecrs
(no agreement) to 0.21 for all negative controls combined
(fair agreement). However, the most telling Kappa value
bet#een the WPi and NCi/R.usceiti seroiogy resuits is the one
computed for all subjects combined, which is 0.01 indicating
no agreement.

In summary, our study demonstrates that no XMRV/P-
MLV assay in any ofthe nine participating laboratories could
reproducibly detect XMRV/P-MLV in fifteen subjects
(fourteen with CFS) who had previously been reported as
XMRV/P-MLV-infected usually ar multiple time points and
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often by multiple ssays (2, 4). The rwo laboratories (Wpl
and NCVRuscetti labs) that reported positive results in this
study reported similar rates of reactivity among XMRV/p-
MLV subjects and known negative control donor samples.
The results from both laboratories were inconsistent when
their assays were performed in parallel on replicate sample
aliquots derived from individual subject specimens. There
was also no agreement of reactivity when comparing results
between these two laboratories for the 30 blinded XMRV/P-
MLV cohorts and control samples. In contrast, assays
developed by FDA (Lo and Hewlett), CDC, NCI/DRP,
Abbon Diagnostics, Abbott Molecular and Cen-probe, all of
which have been designed to detect XMRV and relevant
MLVs with high sensitivity and specificity, failed to detect
evidence ofviral infection in any ofthe previously positive
subjects, including CFS patients, or negative control
specimens represented in the study.

Altogether, l5 XMRV/P-MLV cohort subjects were
represented in this study, the maximum number ofsubjects
who could be recruited by the cohort investigators (2, 4).
Since most patients were selected based on having previously
tested positive for XMRV/P-MLV 1-3 years ago, it is
possible that Ievels of viremia and/or antibody could have
waned by the time samples were drawn in our study;
however, this is contradictory to Lo et al. 's f inding that 4 of 5
patients retested positive I 5 yearslater (4). The jnconsjstent

reactive results from the two laboratories that previously
reported detection of XMRV (Ncl/Ruscetti and Wpl) and the
negative results from all other laboratories, including the
laboratory that previously reported detection ofp-MLV
(FDA,/Lo), strongly suggest that the positive reactivity in this
study represents false positive results due to assay non-
specificitlr or cross-reactivity (e.g. to other endogenous or
exogenous retroviruses). However, we cannot definitively
exclude the possibility that the Ievels of XMRV/p-MLV
markers in blood may be at or below the limit ofdetection of
all msays and/or fluctuate over time as recently described in
experimentally infected macaque studids (22).

Based on these findings, we conclude that curently
available XMRV/P-MLV assays, including the assays
employed by the three participating labomtories that
previously reported positive results on samples from CFS
patients and controls (2, 4), cannot reproducibly detect direct
virus markers (RNA, DNA, or culturQ or specific antibodies
in blood samples from sub.jects previously chaiactelzed as
XMRVIP-MLV posirive (all but one with a diagnosis of CFS)
or healthy blood donors. Finally, our findings are reassuring
with respect to blood safety and indicate that routine blood
donor screening for XMRV/P-MLV is not warranted at this
trme.
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撃罫 鰤 忘 ミ鼈 麗 筍 籍 デ :(鶴 認 《 襲 霧 菖g劣 藝
原因は明らかになつていないが、アウトブレイク1カ月後の調査で、その地域付近のオオコウモリのうち50%がNiV抗体を持つてし
たことから、この地域でのウイルスの存在が確認出来る。看病する家族は、潜在的感染源である体液からNl1/に感染しないよう
に、予防(石鹸で手を洗う、身体的接触を避ける)を習慣付けることが重要である。

使用上の注意記載状況・

その他参考事項等

人笠 皿枚
―LKI目 亦 」

照射人全血液―LR「日赤」

血液を介するウイルス、
細菌、原虫等の感染
vC」D等の伝播のリスク

報告企業の意見 今後の対応

禁曖雀ス1をみ鑽登晨
パウわ漱 日本赤十字社では、輸血感染症対策として受付時に海外渡航歴の

有無を確認し、帰国(入国)後4週間は献血不適としている。また、発
熱などの体調不良者を献血不適としている。今後も引き続き、新興・

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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Nipah virus out-break with person-to-Derson transmission
in a district of Bangladesh, 2007

N HOMAIRAl,2*,M RAHMANl,M J HOSSAIN2,J H EPSTEIN3.4,

R SvLTANA2,M S U KHAN2,G PODDER2,K NAHAR2,B AHMEDl,

E S GURLEY2,P DASZAK4,w I LIPKIN`,P E ROLLIN6,J A COMER6,

T G KSIAZEK67AND S P LUBY21

1/暦ι′̀“″げ″ :ag″わ′。̀ノ′Dおo‐ι Cο′″ο′"′ Rc‐αrこん(■EDCR)つ ″αたα′β叫 =α″∫″
2ル`““″わ″́′Cθ“″θヵだつたrraοθα/Dはc銀″R″s″ar″.&“ あ″M(′CDDR.o.つ 晨々α.B“ g`“屹sみ
3ル `0ぉ θ″ル″ル′Gο"W″ソα““″″たた  (CCM)′ Ⅳ″″y。餞,3SA
4″餞4ル r/パ′,7Ve″んた,ⅣγじsA
5 ccaιι″ル/切 Z“あ"“ ′ル1“闊′ク,あ ル″,ら,αυ"を ぉ′ク ソv″フゎた,υSズ
。Sンσσね′λ`″oぃ βr"“ .D′ッぉ̀ο″ぼ /1ra′α″′RIとこ′rsla′Dヽなぃe,lVa`ね確`α にιセルr拘 ●c`ICtt Dlseαsc.
Ca″′arsヵ′つ●eぃco″ `″′麟′Pr″“″′ゎれ(C'C),И `&凛α,Cス,υSИ
7“′″∫′ο“Ⅳ″′ο″α′ιαわο″α′οry.Dψ″",“′げPὰた。あン,G″墜`ο″rχ′υ翻
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SUMMARY

In February 2007 an outbreak Of Nipah virus(NIV)enCephalitis in Thakurgaon District Of

northwest Bangladesh amected sevcn people,three of whOm dicd All subsequent cases deve10ped

illness 7-14 days after close physical contact with thc index case while he was lli Caseζ were m6れ
likely than controls to have becn ln thc same room(100%νS 9 50/0,OR undttned,Pくo ool)
and to have touchcd him(830/0“0%,OR undenncd,Pく0001)Although the sOurce

oF infectton for the indёx caSC was nOt idcntined,500/O oFP′ar9′″∫bats sampled from near the

outbreak arca l month aFter the outbreak had antibodies to NiV conirming the presencc

ofthe vinsin the arca The outbrelk waS Spread by person―to ṕcrson transmisslon Risk
of NiV infection in family caregivers highlights the need for infection cOntrol practiccs to limit

transmission oF potentially infectious body secrctiOns

Key wordsI Bangladesh,Nipah virus,person―to‐person transmission

non-patients to have had close contact with one ofthe
NiV patients [odds ratio (OR) 6.7, 95% confidence
interval (CI) 2'9-t68, P<0 0011 [2].

On 9 February 2007, a physician at Rangpur Medi-
cal College Hospital, one of l0 hospitals involved in
active NiV encephalitis surveillance in Bangladesh,
reported a cluster of fatal encephalitis involving a
husband and a wife residing in the Haripur Upazila
(subdistrict) of Thakurgaon District. Both patienrs

had similar symptoms and died within an interval
of 2 weeks. A collaborative team includine the Insti-
tute of Epidemiology Disease Control mJ Research
(IEDCR) and the International Centre for Diarrhoeal
Disease Research, Bangladesh (ICDDR,B), began an
investigation on 10 February 2007. The objectives
of the investigation were to identify the cause of the
outbreak and the risk factors for developine illness.

M E T H O D S

Case definition and identification

We defiled suspected case-patients as persons having
fever with altered mental status or new onset of
seizures (severe illness), or persons having fever with
headache or cough (mild illness), residing in the out-
break area with an onset ofillnss betwen I 5 January
and 28 February 2007. The Gam visited the outbreak
village and asked the community health workers and
community residents ifthey were aware ofany patient
who was suffering fiom fever with seizure or altered
mental status, or who had died from these symptoms
in their neighbourhood. We also asked them aboui
case-patients sumering from fever with headache and/
or cough. The team then visited the local hospital
in order to identi$ suspected case-patients. Team
members also investigatEd all the deaths in the out-
break village between January and February. We ob-
tained a history of i l lness and general information
about exposur€s for each suspected case-patient. We
asked the local health authority of the affected sub-
district to report ro rhe IEDCR if rhey idenrified
any further suspected case-patient having fever and
alteied mental status or seizures who sought treat-

ment in the local subdistrict health complex during
February.

The team collected blood samples from living sus-
pecled case-patients, which were centrifuged in the
field and hansported on wet ice to IEDCR, where
they were storsd at -70". Samples were tested with
an immunoglobulin M (IgM) capture enzyme-linked

Person-to-person transmission of NiV I 63 I

immunosorbent assay (ELISA) that detects IgM
antibodies specific for NiV antigens [7].

We defined a confirmed case of NiV infection as a
suspected case-patient with detectable IgM to NiV.
The team defined a probable NiV case-patient as a
patient with fever and altered mental status who lived
in the same village as a confirmed case-patient during
the outbreak period, but from whom serum was not
available because the patient died before a specimen
could be collected.

Qualitative study

A team of experienced anthropologists conducted
in-depth interviews and informal discussions with
available confirmed and probable case-patients, their
family members and friends, and other residents in
these communities with the goals of exploring poten-
tial exposures to NiV and identifying appropriate
proxy respondents for deceased cases or cases that
were too sick to interview. The anthropologists also
collected information about symptoms of the disease,
caregiving practices and health facility urilization by
persons affected by the outbreak.

Case-control study

WE conducted a case-control study to investigate
exposures associated with NiV infection, including
person-to-person transmission. Probable and con-
firmed case-patients were enrolled as cases. We selec-
ted three controls for each case-patient. Controls
were selected starting from the fourth closest house to
the case-patient where no members were ill during
the outbreak. The household resident closesl in age
to the case-patient was eligible to participate as a
control. Participation was voluntary. If the s€lected
household resident declined to participato, a resideni
lrom the next closest house was asked to participate.

The qualitative team selected proxy respondents
for each case-patient who had died or was unable to
respond. The proxy respondents included family
members and friends of the case-patients who were
most knowledgea-ble abort their activit ies and prcb-
able risk exposures in the preceding I month before
il lness. Multiple proxy respondents were common.
The investigation team used a standardized question-

naire to mllect information on demographics, symp-
toms of illness, and possible risk factors associated
with NiV transmission including history of con-
sumption of date palm juice prior to illness, exposure

I N T R O D U C T I O N

In Bangladesh, Nipah virus (NiV) was first identified
as the causs of an outbreak of encephalitis in 2001
in Meherpur District [, 2]. Four additional out-
breaks were identified between 200i anci 2005 li-4i,

* Author for corepondence: Dr N. Homaira, Programme on
Infetious Disease atrd Vacone Sciences; Health System and
lnf*tious Disease Division, ICDDR,B,68, Shahid Tajuddin
Ahmed Sharani, Mohalhali, Dhaka-1212, Bangladch.
(Email : nhomaira@icddrb.org)

Antibodies reactive to NiV antigen have been de-
tected in pteiopid bats in both India and Bangladesh

t l , 5 l .
Person-to-pelson transmission of NiV infection,

following human infection directly from the environ-
ment, was noted in previous outbreaks in the Indian
subcontinent. In a NiV outbreak in Siliguri, India
in 2001,45 patienrs (75%) had a history ofhospiral
exposure to other parients with Niv infection [6].
In Faridpur District, Bangladesh in 2004 NiV case-
patients in Faddpur were seven times more likely than

- 1 1 1 - -112-
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to animals and exposure to i l l  patients, including
t ^ , r . h i n o  c r , \ , i n d  i n  r h e  c r 6 F  r a n m  L - i i - -  c h ' r i n d .

bed or cleaning body secretions oi a NiV parient.

Bat survey

A team of veterinarians from ICDDR.B with assist-
anca from the Consortium for Conservation Medicine
Iocated two bar. roosts which were I km and 15 km
distant from the outbreak village. Bats were captured
using mist nets and were anaesthetized during sample
collection and released at the point of capture after
sampling from 24 February to 9 March 2007. All
ihe capiured bats from which blood samples were
collected were P. gigantew.

All bat blood samples were kept on ice until the
end ol€ach day when serum was separated and stored
in liquid nitrogen. At the end of each day, blood
samples were transferred ro liquid nitrogen md
transported to ICDDR,B where they were stored at
-?0 'C and then shipped on dry ice to the Australian
Animal Health Laboratory for laboratory diagnosis.
All the blood samples were assayed for antibodies
against NiV using a serum neutralization test.

Statistics

We analysed socio-demographic and clinical profiles
of the case-patients using descriptiv€ statistics. For
the case-control study, we used ORs to estimate the
association of each exposure with disease and calcu-
lated 95% CIs around the ORs. We used the Zr test
when expected ell sizes were >5 and Fisher's exact
test when expected cell sizes were <5 and considered
association to be statistically significant if the P value
was <0.05. We used an unmatched analysis because
neighbours were chcsen as ccntrols tc gnsure that
controls and case-patients were representative of the
same population and not to control for confounding
factors. Because the prima;y hypothesis was that the
index case was the souce of NiV trmsmission for
thp  s rhsenren!  cacec  wF e tc l r rded the  in . l cv  n rca  hr r t

none of the controls in the analyses of person-to-
perSon transmlsslon.

Ethics

AII human study participants gave informed consent
for participation in this investigation. The Ethical
Review Committee at ICDDR,B reviewed and ap-
proved a protocol for encephalitis surveillance and

outbreak investigation. Bat capture and sarnple col-
l o - i i ^ h  . . , o c  - ^ ^ i , . ^ r - i , . - l a -  ^  - - ^ r ^ ^ ^ l

the institutionai Anirnal Care and Use Committee.

R E S U L T S

Descriptive epidemiology

Eleven serum samples were collected from 13 sus-
pected mse-patients. Fiv€ suspected €se-patients
had IgM antibodies against NiV by capture ELISA
and were thus confirmed cases. Two suspected case-
patients had fever and altered mental status, but died
before samples could be collected and were categor-
ized as probable cases. These two probable cases were
the index case and his wife. The remainder of the
analysis was performed on these seven confirmed or
probable case-patients. Five of these case-patients
(thrre confirmed and two probable) had fever with
altered mental status and three (60%) of them died.
A total of five case-patients, including the two prob-
able ases, were hospitalized. The mean age of case-
patients was 24 years (range 19-30 years) and five
(71%) were male. The median duration from onset
of fever to death was 5.6 dayS (range 5-7) (Table l).
Fever (100%), altered consciousness (7170) along
with vomiting (71 %) and cough (71 o/o) were the most
common symptoms (Table I ).

QuDlitativc findings

The index case first developed fever on 2l January
2007 which progressed to headache, cough, breathing
difficulties, convulsions, loss of consciousness and
finally death 5 days later. In total 14 people who were
family members, relatives or friends had physical
coniact with the index case when he was il l ; six (43 %)
of them developed NiV infection. Five of the sub-
sequent cases had contact with the index case only
during the last 2 days of his illness (incubation period
7-14 days). The dates of iilness onset for subsequen!
cases ranged from 2 tc 3 February 2007 (Fig. l). I. lone
of the caregivers of the subsequent cases developed
il lness.

During the fiist 4 days of illness the index case was
cared for at home, primarily by his wife and sister-
in-law. They fed him, cleaned him and wiped froth
and saliva lrom his mouth. They also massaged oil on
his head and body to relieve him of pain. His wife
shared the same bed with him and provided care
throughout his illness. She became severely ill l4 days

Age
Mean (years)
Median (range) '

Male
Occupation

Student
Housewife
Businessman
Driver

Utrntcal leature
Fever
Sewrc fatigue/reakness
Headache
Vomiting
Cough
Respiratory distress
Altered mental status
M[scle pain
Restlessness
Unconscious
Joint pain

Cass fatality
Onset of illness to death (tr:3),

mean (range)

Fig. 2. Chest X-ray of the index case showing features of
acute respiratory distress syndrome.

during this period showed diffuse bilateral opacity in
both lung fields suggesting features of acute respirat-
ory distress syndrome (Fig. 2). The friend became ill
I I days later and died after 7 days. The couin also
became ill l4 days after his physical contact with the
index case.

The day after his chest radiosraph. the index.case
developed reduced level ol consciousness, and was
admitted to a hospital where he died on the same day.
The driver of a micro bus who helped transport and
carry him to the hospital developed NiV infection
l0 days after exposure.

While the index case was hospitalized, his wife's
sister and one of his friends visited him in the hospital

Person-to-persontransmissionofNiV 1633
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T able l. Characteristics of case-patients, H aripur
Upazila, Thakurgaon District, Bangladesh, February
2007

Characteristics ′=7(0/0)
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1(14)
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4(57)

5 ( 7 1 )
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4(57)
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1(14)

3“幼
56(5-7)

after the husband's illness began and died within
6 days of i l lness.

A day before his death, the index case developed a
severe cough and breathing difficulty. He was taken
to a local doctor accompanied by a friend and a
cousin. A chest radiograph of the index case taken
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Table2. Bivariate analysis ofriskfactorsfor Nipalt virus infection, Haripur Upazila, Thakurgaon District,
p - - n l ^ ) o " h  D a h " , . ^ q , ,  ) n n a

Risk factors

No. (%) of No. (%) of
cas$ with c4!tr!!s with
this risk factor this risk factor OR 95% Cl / value

Male sex
Climbed trees

Physical contact with living animal
Pig

Fruit bat
Cow

Goat

Ate any animal that had been sick
Drank ras date palm sap
Visited the index case in a hospital
Touched the index case when he was sick
Begn present in lhe sane roon r/ith the ind.ex
case when hg was sick

Beeq present in the same room uith thq inder
ese when he was coughing

6(lω ・/o) 00S/o) UndcFlncd

OR, Odds ratio; Cl, confidence interval.

and fed and touched him. Both of them developed
NiV infection within l0 days ofcontact.

Case-control study

We used proxy interviews for the three dead case-
pati;nts, but not. for any controls. The mean age
for eses and controls was similar [mean age (+ s.n.)
2414 years in cases vs. 24!7 years in controls,
t= -0'097, P=0 91. Cases were more l ikely to be
males than controls but this could be due to chance
(67 % males in case-patient group yJ. 38 0/o in control
group, OR 3.2,95% CI'0.5--22, P:0 2).

NiV case-patients were more likely than controls
io have consumed raw daie palm sap ir ihe i5 days
prior to illness (29 0/o in case-pati€nts yr. 0 o/o in con-
trols, OR undefined, P=0 056). Two (29Yo) of rhe
case-patimts including the index case who had con-
sumed raw date palm juice bought it from a vendor
in the lccal village narket. A.l-.hough ."herc were
sick goats in the outbreak-afftrted community, none
of the cases or controls had any contact with them or
any other sick animal within i5 days prior to illness.
Moreover, there was no report of contact with fruit
bats.

In the analysis for person-to-person transmission,
case-patients were more likely than controls to have
been present in the same room with (100% vs-9.5oh,
OR undefined, P:0 000) or touched (83% vs. 0%,

OR undefined, P:0.000) the index case. In a sub-
analysis in those who stayed in the same room with
the index case, case-patients were more likely than
controls to be present in the same room whein he was
coughing (100% vs. 0%, OR undefined, P:0.04).
Only case-patients had hospital exposure to other
NiV case-patients (86% vs. 0%, P:0.000), wirh
all reporting visits to the index case in the hospitat
(Table 2).

Bat study

The team mptured and sampled 118 P. giganteus
bats; 29 of which were juv€nile bats. Of the 67 bars
sampled i km from the outbreak viilage, 34 (51 c/i,)

tested positive on serum neutralization test [median
titre 30, range 5 to >6401. Three of the 34 serum
neutralization test-positive bats had NiV antibody
titres >640. In the neighbouring village, l5 km away,
27 lst bars (53 %) had serum neuiralizing anribodies
to NiV [median ritre 20, range 5-320]. Of the 6l
pteropid bats that were seroposil.ive seven were
juvenile bats [median titre i5, range 5-2t)1.

D I S C U S S I O N

Several lines of evidence suggest person-to-person
transmission as the primary route of transmission in
this outbreak. The epidemic curve showing a gap of

12*18 days between the single primary case and the

secondary cases colresponds with the incubation
period of human NiV infection [8]. Many of the index
case's contacts (43 %), who came in physical contact

with the index case when he was ill, subsequently

became ill. In the ese-control study, sse-patients

were significantly more likely to be in contacl with the
index case and were significantly more likely to be
near him when he was coughing. As subsequent cases

were limited to close contacts ofthe primary case, and

none of the contacts of the subsequent cases devel-

oped illness, we conclude that the index case was the
only NiV transmitter in this outbreak.

Five (83 %) ofthe subsequent cases came in contact

with the index case only during the las! 2 days of his

illness when he developed respiratory symptoms. NiV
has been isolated from human saliva, urine, nasal and
pharyngeal secretions [9, l0] and there is evidence

of spread of NiV infection from direct contact with

respiratory secretions or other body secretions of in-
fected pigs and humans 12, ll,121. The probability

of NiV transmission is probably amplified during

the last stages of illness when respiratory symptoms

become mofe prominent and perhaps the concen-

tration of virus in respiratory secretions increases. In
Bangladesh, as the level of physical contact with the
patient intensifies with the severity of the disease u 31,
this further increases the risk of transmission.

The NiV neutralizing antibody prevalene was

>50% in the bats sampled from the outbreak area

which suggests that NiV has circulated in this popu-

lation of bats. The result is consistent with findings

in other pteropid baI populations in Malaysia, India,

and Bangladesh |, 5, 14, l5l. The bat survey was
performed approximately I month after the onset of

illness in the index case, and it is possible that infected

bats were present in the colony around the time of the

first human infection. Furthermore, the index case

had no evidence of exposure to clinially ill domesric

animals. He also had history of drinking raw date
palmjuice before his illness which has been associated

with NiV infection in a previous outbreak inves-

tigation [3]. These lines of evidence suggst that the
virus was probably transmilted directly from its

natural reservoir. raiher than an intermediate dom-
estic animal.

A limitation of our study is its reliance on proxy

interviews for some of the cas€-patients. This may

have obscured some exposure information. However,

we started our investigation within 14 days of the

death of the index case, and collected information
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from several proxy respondents, thus reducing the

likelihood that we iailed to collect information on
probable exposure to risk factors. Another limitation

is the lack of serological data from controls. There

is evidence of subclinical infection of NiV from

Malaysia [6] vhich could have reduced power to

identify association due to erroneous inclusion of
cases as controls. Even with this potential limitation

our results identified a biologically credible pathway

for transmission.
Findings from outbreaks in Siliguri and Faridpur

illusttate that human-to-human transmission has

occurred repoatedly in the Indian subcontinent. The

social norm in Bangladesh is that family members

and loved ones provide hands-on care to sick
patients U3l. Further, hospital healthcare workers in

Bangladesh are reluctant to provide hands-on care to
admitted patients which increases the risk of trans-

mission to fanily members and relatives who provide

care without any training or supplies to redu@ the

risk of transmission u3l. Efforts to educate care-
givers of their risk especially at laler stages of illness,

while maintaining sensitivity to cultural mores, and
promoting basic infection control practices such as

washing hands with soap after handling patients and

avoiding close physical contact [2] could l imit trans-

mission of NiV and other diseases in oeople who care

for sick patients.
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