ié*q_z ____________________________
ER16EEFSE
EEERAMEER
(16498178

BREFMHSCHTESROMTIZIONT

1 BERWLEHH

iR

EEEBLHETIERHIBV T,

(1) CEEREIT. B —8BEIaET3b00EEYREL-—EREER T,

(2) 8 ADEEEB LBV T. BAOELR L & ESH O B L ERERD
RIMERAREIL, ERICELOT BMEREEROELD L EERBSITR
HTBEROFLEENT, THICE) . RBEEHRECRAShIBEOBRIESR
AEFIREL, RO BRERSEFHOEL | FELLTHATIILL T3S

&

v
2
Ky,

&
5
&
1y

B

K
é—,*\"
i
o
X

R RETE MR E I ER

REE MR LA
TERIEGIRS —

eda ol BN

T

BEDHE
5

BEAEM

2 RGEnUHE

(1) BYEEHREONEIL FR TR CEEZBSFRICEMTHILETHH,

ROEEHREEERL. ZEORHOHEREZHRHHOBROIITILB TELL

T B,

@ HE#BET, BRI EDEEELREL RO LI READ—BREMERL .
L KR ICARBRLOORERN QUHERIE2) RO L TRERM LI
FRHBEAZEBRIERL, B4 T2,

@ BRUMERLEFIREDIL, BREEN 0 $E S ERE O AT LSS
. A MEBCRERRNERRTIRRPER LY —K GIRAED T3
LD RAREBIZER RIMERL, EM T2,

@ BYEREEFREDSL, BRENEN IO EHESR R 5 ES
B O A ARG HOWTIE, [REEREEFOELD | ##HT5HT
el MEEBNTHB REMRE | ERLARVILETD, iEL BEERR
2FBMLHEOBRBLELOBBESRENLOIZOVTIL, FIEEH B
BEEIERLT Do

WMRBE—F
MRBEME
p-gid

foul
a

B 51 E 5 $R 25 D HR U L

BEEEm
B
(RE5r88)
LHIhdim)

{ER9E B R

EX-5E

BESER

ENER %
S EEBIERS

.

‘/ ERIE SRS — 5

BErEE

(2) BREN S E | OBPER CEFIHE IOV T, BRTEAL TV ey .
GHRVHO, ERAREMTEBESVLO, BREFIC OV TORBEFROAT B
PEFETHDILDNEL, LTLBAMENEIRVEEX DRELObPRIRN, ¥ 5 gg( fﬁ H,U
7o BPREBIC S TESHERZ 1T - BT BT LMLV L ORS Vb, Bl iyl R =z
ERHBLEZBNDLOERE, FOEEHBE~ORIBICOVTI, Bl &KX, HRE fX 40 Hll =
2153, # 5 = | M

(3) EEHEZEARUBIZOWTIE, FaL16498 0BEEESH,HLRERMICERL, UL &= =

=

% IRYFERHEIZOVWT(BR) BRI DILET D,




SEERREME

[;nl
2

1

(Em21&E78288)
T2 1381 BRESLUR

A FRBEHE
B BAEAEEHE

A WRBEBE

—Ex (RLEEEE)
i s () E EHNHEHE

Rk

MEBREFE

ONONG

BRBEDEEDHHIZDONVT

1 ?&21$SH1Eu%tﬁ%éht%%ﬁ%%ﬁ%tﬁih
ZWEEE (XS LoV T. BEEL TV AR ERVEBERSR

—%ié‘,ﬁﬁil«tﬁo

CHEOEEEEKCBVTHELLLOU

2 —ERICBWVLTIE
L —EBROBICHEBREOEIENRERED

BOHRRBECDOLNT
Wgéfﬁﬁ' L/f:o




R TF BRSO &K 5 (2008/3/1~2009/5/29)

¥
D

2igg

#5

TEREPT)

H$

HE

90130

2009/4/24

90139

ARIBF 48

Vox Sanguinis
2009; 96: 14-19

i

No.

90138

135087 A < 20055 5 TR oy
RNAB 451 t@Geno'yDeﬁ:*ﬁ@“i Genotype 2antlb F <,
1b&2bANRIERE TH Tz,

MERUERKEOCHERNTELNEZCHEOAET LI/
ADFEILEFTo12EL5, TNERONIBIZHAVEBRIEEI~
5logl 0DBATETEIE - &=, MBEHKODMILZBRITH
tgffgmwm%w::mamu;mz. it #atE DKRM238
TH-1=,

90103

2009/3/26

81038

BRI

§0130

"2009/5/27

90187

1884

1808

J Hepatol 2008;
48: 1022-1025

2008: 80: 1880~

2008; 48: 1602-

AOTI=7T. HBsIRIRE CHRHB KR TE . AEBR B IE H
{BRRE, HBY DNARBIE ) MW RN BR L SRR B A MG E MM h

1SORDBEN 4y ARICBHEBRFREREL:, TLEACHD
MEBEDORCCOMMERIT-71 RO BEL T, B ISHBVER
ROz LR F—ERLRNERT I 2/ 44 TOMEHRL
Tz, BEEBRF XYMV ABLE O MBI HHBAEAE
HlTHhhDhoT, BREALL:,

FRL1-BfEHBVIRS S
%1536&;61!7%8%&&%%4277& IZDWNVTSEMEOHBY
Dx/BAT/IHT O/ BATER R, BERRBE RITISEM
PHIAOLARI =, MR B (L1986~ 1990 A MK TH 1=,
U/ R RRERBELMEBRBECKECR S (A,
B. CE!:28.6%. 10.3%, 59.5% vs 3.0%, 12.3%. 84.5%) . BiECIESE
DY T/ 847B2/Ba 8T BIEARAH B,

# IR RBE TH 1A, £ DKRH ]
NihnESEOMARSEROENI-28 O RETLEH(T

DUWTHAS, BB UIHBVI O FBBERT . HiHBsF v 1)
FeHoM, ROKHHNRIINATRUEBRETAERETIE
THOHBYVY —h—IZ LTI THo1 -, StmFEHBVL—~HIY
AN—FLIt-0, WMBLEBR LS, BOE 20
BRMERITIA BRLTWV S,

90130

90103

2009/4/24

90139|ERVAF 4

AABB Annual

Meeting and
TXPO 2008

'2009/3/26

81038|ERIAT

2008; 48: 373~
374

Transfusion
2008; 48: 1368
1375

2005~2007 & (24tiE fér£MLr—7’——»NAT::;éHEv—RNAz
=T DR, HOEDF/8300THEV-RNAIBE ThH -
T2, BEAEOWAF WYL RRLTAY, RIEFRETH-
A AL RBIE Iy BRISRLE.

fiamrmmw%m@%«\%% CHEVEEFRED
R BT AHIECELRAICAIRL TR DERF A B %
MHBEELTW e TS ENT,

20049 H 20812 aestBZEA%T*mbwmém- ,zil:ALTE;iE
DE-HOFFEL SN, HEVIBETH ot HBFF—OBRAE

DR IFBITLHMEITL HEV RNAZ S H T HIU/MEANE
ménruf— BRI B 4BIZTIDIRMERRT
HY,XBRIFIF4BICRIEF AT REL. ERRIEFRTELL
fo HEIZTRAHEVIBE Tt LIE T MESI2ABIC

ALT/J‘iﬁL HEVﬁ‘%ﬁdﬂéhr—

90140

2009/4/27

90151

BEAT

2009/4/24

90139

379-381

180

Transfusion
Med. 2008 18:

Vox Sanguinis
2008; 95: 174-

90130

2009/4/24

2008/4/24

9013

90130

2009/4/24

E-20

128

EELY
FESHE
R FHRE

BALH G5, TEAIRHOVIBEE (HBSARRE) Is OIS 5 5
BRI ASHI- AT S8,

HBV DNAMBEA DR B IR (HBsAg) IETEA A1 L FHBVIE R )12

L EF 51812, HBY DNALHBsAgZ R85 I MABT 2378
FiEEMREL -, ZEKMEFET Troly-L-lysineTI—hLF-BE
E-XEFAL, VML ARRRGERESE. TV ERET
B5ikIT&Y, HBY DNALHBsAgRE, M4~ 7RI MIBENT=,
FHEICLY, EIAEHBY NATORBE A LR L. HBsAg EIAZ ALY

TARDIMHBVIBRR AR DILTLERMT LN TES,

&l el 4 5
FTHEIRARVDRHBVE Y U7 THIIREENREL, HBVER
EFRFICR LD FREBEAVTBRRERRLETS.3
RETRKHRUNOBEROTRENHY, ABHSOBRIEH
FRENICERBEEEBTES,

00 BA | BEFBEAMOSBEET NORLHEE THOVE

MAFELE &, HOVOPEERE TH-1H. WRERI%, HCVITPER T
20084108 10~ [APRIEIEL=7=6 MR BT LML, BEREDERINATIZ
&Y, HRAEH GHCV-RNAZ IR L -, BE LA INEOHCV Core-
E1-E2fi DM BRI N —H L1, BET0T—IUNATEA K.

THTHREINIROICLZHCVEBRERNTH D,

L EErTNAT
2008; 47 931— HCV Pcau&m&%lﬁﬁl#%‘%asﬁo)l&m&b;m&%l
934

3]

ISEALIARO—%AFL. BHASLUHCV RNADEEDH &
EWA 1, RiHERER28HI(74%), RO —3(H(8%)0 5 M AR &
N, BT BRESHI(13%), RPO—2(SXTHCV RNASSRH Th
;:g HOVIALZADRBRERO VA LAEHBRU®ISREIN

90130| 2009/4/24 S0139{ERFF &K |Transfusion BAEETCALTEEO OO R AEL T Wrm%om mw
2008; 48: 2568- |12, HEVY —71— (HEV-RNAR UHHEVIAIK) A S S, LT h
2576 DI—Hh—ELHBXRDEANBLYEN O,

90100| 2009/3/19} 81013 E:ﬁﬁﬂi Vox Sanguinis 0055®¢@®4§K$(Beumg Urmuchi, Kunmingds £ 1K =

2008;
95(Suppl.1):
282-283

Guangzhou)lZ&H 1T D IR IADHEVRER BRI, TOME,
J—=FARE (JAHCV. IHIV1/2, HBsAg, B B L UALT)IENE

P EFDFIITIAHEY [gMETZIZHEY AglB1E T, HEVERE D T]

RERED B of=, Tl ALTROY—Z U F ISP EIOHEVEE R MR
Iz &E')TﬁETih\ﬁ)’ﬁ:e

2008; 48:
Supplement
105A

EDNILARRDA LR (HHVSE) 7/Aﬂ§f§$( 2
T HEEEERT-PCRE(REIE RO —) LYE84B DIRKE
SHLUIAHHVEY / LTRSS AT @GR AEFIZLE TS
HHVBIBTERILIERITEL .

SO AL CHE SR A G100 B A B0 SV B

90116] 2009/3/30) 81068[HIV Eurosurveillanc
e 2008; 13(50): [HId, 20004F LARRIZIF2(& &igorz, 20075613, Hikis3anEP
19066 AONEMSRIT48BI2BIOHVERABEIN, TALZT, D3
AF RV ERIUR SR HNETHRENBLE N o1,
90145  2009/5/1) 90184/ 7 AUA -k |AABB Annual T007ENCHEIN - EMFICHT AT, cruzid D)
1Ji8/Y— |Meeting and | TRREDFER. 200741 §298 ~ 200851 B 26 B OB
T TXPO 2008-3 1/30000T#H>71=H'. TmFITIZBIALBREG LMo, B
LIBHERENFBRIS DY TFA THo /2.
30145]  2000/5/1] S0164| P j Pk |Transfusion  |RRAw. PBIL—cwm LGB LIE. B ADRAB 5T 5
Je%/)— 12008; 48; 1862- L4 —HABA Y~ HEEESFL. fOFEET
<IE 1868 Trypanosoma cruzi{T. cruzi) B & O ILHEMBIEEZHAL .

FOHE, EOBERIZ062- (177081 )T, BEBEEE
HENSLEORRIETATHo(102%)  BHEFIRDIE
&, O —AABFATIERI I ERBELILCENDHIARIIA
THo, EFRTEOBIRAVEAOEICIT. cruziX P — 513
EERETILERLNHD,




90130| 2009/4/24

90138{/4 /2L
i

ProMED-
mail20080825.2
648

online 20084
108138

105: 14124~
14128

Sci USA 2008;
105: 14124~
14129

mail20081028.3
409

TEY.FPIIVHTIESEDE (2008~20095F) DAL T LI Y
ISHBEABLEERNHZ, WHODTF—HIk2EEBTHINIH#
ICEERLI-107RICEIT AREOBE. SAMNSITNICEHE OB
RERBERAL TV, 200854818 A 58H208 2 HRD
1RABOHINIAINI SR B EBRRET88H D242
(BINAETTILTHEICBR A H IH2IAYRREREHL TV,

A.ANR T - .
BISBFIUHDIV AL RISEN, BEEENMET L+ 4
LNATHIERESNT-, BUBREHRFCERETABT,
COVMNABERENLTEIDSEMIBRT B8, [RED
REHANCTFHRHERNDETCHIILOEREREL-, 38

OREERET HIEELIRELNDETHD

B RIMILAY
4’Jn7u4‘iifﬁib\r PVOTEFANTF1F I/ AEREL
fzo RARBRIBELHIFHHNO, SOOI ILRIETheiler() kXS #
A TANABRIZRL, Saffold I ML AL BLERTHT=.
o, RIGEEBERIBENSB-751 B0 KE R ek M
BANTAF AN ALK ENT:,

TLaorERENT, 9812BH510824BETIC !+5mb(i&§
Eh, SPPAFATETL, IRIEARDPTHS, BEEL4BITIE

RENSFECETI~2BMTH 1=, BRI S &Y, 1=—
OBIBYRTFLFVIARLNRETHIENAS A ER 12, B
Ema_aﬁﬁf—am\ﬁm(:m\

90117|  2008/4/1

90130{ 2009/4/24

90003(% A LA
&

¥ J

2009/5/20

36186

ProMED-
mail20080129~
0400

mail20090218.0
669

ProME
mail20090402.1
272

20085 10R13
=]

74 LA [COC/MMWR

2009; 58: 4-7

SESUMEROTRE D I EF AT LT FREE AT

CHRERECT oL
ttmnww BWEHTF—555, EMIBVTLFERER
FEEIAEL TV BT AR E R,

£ S =2
&é&ﬁuaiﬁ‘i&iéh OAMFELL TV, Fiz, 2008412
B ~20095F1 B, BRI\ BERUBHHESEIETIAEH
: 60%&Uso%ilmurt\6.

s £
ﬁ®’74}b1b‘li%6\.&b‘ NICDE LU CDCTIT b -8 E
OERBALM ot BTSSRI TS, — 5, B 7
FUNTIBELERICEML-FEEL/BRL. ARPTHS,

ST THRBICHITIMHTDIIOR

LA (LACV) BN R DY, TOH. S8R OMBR, SLACVH
FEHRRHINBEBLNEDONI, HEReY A ETLACVE
RIKRIEASATUOEL, BAFOMBBREREREEEFLTSY
BRITHETETLVL,

90117|  2009/4/1

90176[ 200973730

90003

81068

T*()b'?‘f)b
A

74 VA% {ProMED-
Bid %8 mail20080828.2
697

JIXMF |ABC
Newsletter

No.38 20084
108178

AORBREBDDVEILTSTFUMTNRERTIETOAREFEA
DVANARR, AVFEREEDEFIRSICEY BN RIERIE

BWEnt, BMOIBDBETIE, $AMITEEF80ADEH
HARELISOANFECLEHGESN. TORISEMTHERDN

TW3, MBRETEFMBBIELA L BFLUUTTH
fzo BRRRETFAVANRAEDREBRDITHEIEITONT
PEPTH.

A5 7 TR D N)I tl\d)'blxh-)"f/b'?'{}b

20085 9K

A (WNV) B 2t AR 2Rl &tz 19] B [£Ferrara&Bolognad iz
FE0REDEIE, 200 B [EFerraraiTEL60{L R F D BIET
Aotz Tz, IR6REN 1B TWNVEBRATEIRE Nz, WNVEE
B0 & DIEBER S —RASUR TS LB EN, SikibE
THROBERDV—Z T BANATHRFA SN -, Efz, BRI
. ?ﬁf.t;ﬁ&u::tw%éﬁtm%izsar‘awumﬂmtérs‘iﬂt
bhitz,

2009/3/30

90117  2009/4/1

81068

2047z |J Neurol
JUb A7 [Neurosurg

% Psychiatry
2008; 79: 229-
231

CDC/Travelers
' Health 20094
2B4BQ

= [Transfusion
2008; 48: 1333~
1341

2008; 48: 1342~
1347

90099] 200973/19] 81012[ RSt |OIE TP URES OB 0080 IZ TS TCHHTIRS U AR
(December 23, [ A AHHEREN, 20091 BICIZ S EBIEOHBE VL
2009) HIZTREBIEERL BT LA TS mbEr~DBERE | 10
RTHUOHE,
90136 200674727 90147 | THSHIT |WHO (200942 [2008 8 1H238 . J4CUIZBNTT AR OBREETSR ST
A3g) RIDAILA VAR RIABIEENERZEN, 15308, E5(2
AFIDIFBEBNF RSN TV D, REE TRAMBIES ORE 16
REEFRIFCHY. BEIRYAURICEEEREELTLVG
LY,
£
90730] 2009/4/24] 90139| 704U 71 [Emerg Infect im%ficm(scm tliﬁadkﬁtmﬁaifiéwﬁ?étm‘
|iubk%7a7 |Dis 2009; 15: | BARIZE!1TH1999~2008E D RARIIZCIOF ~_ASVRBRKIT
% 265-271 ﬁiiéhk%%l:ot\tmrru:n%w.ﬁ%%sCJD%ﬁEﬁm:m? 17

SN-ERNUEICEYTJF BRI UIIIREH DA LR
Motz

F—RJFOINRBENBERELEOBEFET AR &, =

BICEEL, Ay BRICTEEL . RENRTTHEMREL. B
BHERRERU A - AN RERBILEHBRETURAL
SFTFAvIBRETIALOLBNRLN., CIDEBHENT:,
F1RBEDPRNPIL12SMet-Met Thote, BE T2 EME TR
BEOEFRBRILVELGHRBERERITTEY. EREYR
IPBHSN DI IR B EMCIOOTEEMELT R TELL
HOWHOREICLYREERIECIDES Fa Tz,

SUNTIRREB/ACOILITINTILAIDHME, 200848
F26E /5200951 B31BETIZ61,304{ D MPREEL, 2181 D
R E12 BYDF Y VE—D 72 I 04 FIET,
FTALZYT FZTESIRUb-TEV S BIENCLRE
MREIN TS,

20055 MM 520075812,

BTAMTL. R0IE2006F1 BIShEEN T, KFIFPODA

CHVAMEMBAOFEHIRADIE, 105 HMHPI-VIREE TSN

120 2006 &2 B O/MATEICHITBVRSIL. 105 HIH =Y 1500

EBBTH-1z, COMISE, 757000 ADEROSL #E 312500

ABEBRRLUT-, 20061 B A S5 E QORIGHEY X079,

;HIKV NATIREIC L DI/MRBIMO ) Z7(0.4%) B LA —~F —T
>tze

FOLT Y4 LR (CHIKV) (ZL Azt

ETUIOAVR 2054 TZFILIEVEEUR
HIO0T) DB BHETIIERTIS/— LR E. B Xk
ORI 5T74— BBIRE. S/OVIEBE KUIMLALIB)FID
BEFIZWA  BTIETOEAIANILADIVTS A% Vero ECHEH
BRITETBTCIDSOP vt 4 & L URT-PCRTEIE LTz, FO#
B eTOIBNATEL-RECHEDNTHIZ LN RENT:,

i




30100] 2006/3/18] 81013|F T H & [Transtusion  |200520H 20H ~ 12 R4B DI LTI FLAO KB R+ FIZHTS 90153 2009/5/25] 90196|JvF 7 |ERMEZL |Anaplasma phagooytophilumi =k 7 F 75 X R E DA H T DIE

2008; 48: 1348-|FT R T DR M16521 BB P D F L7771 JLA(DENV) RNAE i FOREKE  |fl 2002~2003F OFENRATE XA DT8O MY
1354 TMA(transcription-mediated amplificationiE TRIEL &5, 12 P2-182 o, 26T, A phagocytophilum{ T4 RENTLp44/mesp2 M EBE | 24
BR0.0T)NTMABE T H ot 48 {E1L, RT-PCR(DENVEDS EFBROPCREMABRE SN,
«rjzgza;_ga) l!igi(fg?f:, RTE&R%&;&W;;%WTE&HL
ZES BIEMNTES:, TMABIE12 1R A MBI T 90777|  200974/1| 90003[LFD DA |ES6EE A |HARRORTRAABEIOFOMLEDSE261h o Gagl THT
#ote. 1:16ITRRLIIRE ESRBOHBTMARE T of MR ALZESE [BREMRERSHSBOLN, TNS516IASIEXMRY

TS (200848 | (Xenotropic MuLV-related virus) H B E R U1, Ef-, fRMF
108278) 120815 HICHGagl o T DR EMRER G HRH LTz, B | 25

Clin Infect Dis FDAIZBPDR( < - 2 AS ]
2008; 48: 25-30| 3, 2006 5E 13431, 2007$l-3ma>!nmll J:ézvv?ﬁ&é&iﬂﬁ E?ﬁﬂmgb ABERDPILVMRVERAFET SLAT

BT, RIEZRME25~TATERIEFTL. 20 AL 19
AIZFEE L,

zIzziizg
90112} 2009/3/27

FEEEEEEE 90145|  2009/5/1| 90184 Transfusion . L—FONHEEEERD - EEBLET— L)
90103 2009/3/26] 8103 i Y Wr P AU TAT =3 fE 2008; 48: 2177- R DWMER 1= BHH . CHERRBMAEICLYRTLL,
2007; 13: 34-38 ;bﬁﬁi—ﬂlftb\le{iﬁ%%mfiih‘ FINTEVERN: 2183 m&ﬂﬁwﬁilﬁiﬁfiﬁwmm%mﬁ[E&%:{bhf:u RED| 26
T REIT 12T SLRD AL XBIIBRITEDIRFH BREZOBALRTHE,

MPEEBHEN, FILISVBRBENEINERET S

ﬁg_%@@:fg;;z’\)bjsuf:&’wm;‘aﬂﬁuI:;émemgag[g §0116] 2006/3/30] 81008 WSO 20085 )7 |CUDF —~A 5 A E B Re|- o bIIE CIF 189854 A A 5200652

YIzLbe RS 2008 |AETOIERICBERERNTIOONN T U HEHEINS. S

Yo% |$8H29-308 |[HILAECIOM 8215 (76.8%) BEMET) A FHIT1H1(16.0%).

TEIRFHHE R CJIDT40) (6.9%). ERAICID1(0.1%), SF¥ETFE2(5]

4 /1} 90184 AABB Annual —ARS! ($2005& 7R M, 7 1 DIRID .
0S| 200957 8 Meeting and gﬁm;:};ﬁ-a;gﬁﬁ%-ﬁﬂ!f)ﬁ;&w&;ﬁz&%u;'yzwg ;\2%;:%?%?&5?;);}&}?;&%?J#i:’!iﬁh%;;f(@gif?;ﬁi‘l ;&;
TXPO 2008-4 |BERELLMMORIES BMOISUTIREDRY )~ ﬁ;@b‘%(”l]t&éhfhé’] Z:Ti{ﬁ\%x.bﬂf‘ T
EEMTORBUBERALL LR, BFOHOE chxTom| 20 e =
MAETRELRA O MEHRISEL(EEL, ROEETS)7ES
D|/EBEM T2,

§07es]  200/5/1] 0184|2507 |Am J Trop Med] 19072 & UMBIM AEFO RS HOD X OBV I Y F oMU 90116 2008/3/30 2008FETVA L |\TANRBRERFBIETEA TV SRA(MAREEVIIEF
Hyg 2009; 80: | PRMILEBMEERNL . 5T BEQBMENC LA TE: YOzLhe BERE 2008 |$EFS//N20NER, AHBSARES QT EE TS5/ /885N
215-217 . B 38 4844 281250 0% fittEPlasmodium vivax | 21 XYaJFE  (F8H29-308 |MB)ITDLT, 263KBEE /N LRY— &Y {8 1-SUSIIEPPScE
EHBL:, HRE—11 RAOT. FOREMHBERIIL,:. TOHR. SUSRIEPPScILE
N - . BEOAELYLDEVILARNSHT, T5//53N0TS /41
80129] 2005/4/23] 90123[XS5U7  |COC/MMWR  |3E BORSUFRABELT. YL ST THEHPlasmodium NTRESNT, PreSchA B RLI-Y  IE~RBLI-HERLS
2009; 58: 229- [knowlesiDEFADBRABNIL—L P RUTDETITHENTS had.
232 RSN TEY ABRBBREOFERFLLTHRALTLS | 22
FREMEASREN TLS,
............ - — 2009/3/30| 81068} R&ID DA ATUAE—263KBERNLAS— R FLENF I IB LT/ VLR
90145]  2009/5/1| 90184[%5VJ7  |Emerginfect |20074|ZL—H MTIsLSURDRITE D BHIZHILICET WITILk (FARE 2008 |S—I2354 B EPrPrest B T L E BB L 1= &0 B PRIEHE
Dis 2008: 14:  [3XSUTPNMBLLDIZBRTSYPRAICBRL:. ZBRY YadE  |§8H29-308 [FARGHES/ UKL BRE~CATROON, I0GETIZE
1434-1436 SUPRBIEEIRTYFESIERCTESDISUFTRAMELT HRA—18 IFHELT-, RERMTILNSPPrest BN BANURIZE
Hasht:, CORRIEGERDTRIRN DY, BIRECHRE BHENEE T, PrPreskE T —H—E Lz RIS E XM & RIE
BREHMIKRTEICEVTIORREFEFEIERT RETHD, ) M~ E b ECIT AT SN AT ARSI,
30145|  2009/5/1( 90184[1j9F P |CDC/MMWR
fiE 2008; 57: 1145~ (WMER LT, samximvsmwsiér—u-& 1OESIEI~ St HEEi £3
1148 RBEESAMMMERPEEZRTBL. 11 BI~58 0O MEKRE 00diE Dprepublished onfinel -IB B ERFE DI H 1 DR I< 1

AEPCREUIERETT FISXTEBANHBENT:, IR UTTibe [Society of [ EHE. MMITLABSERED IR IERATER LS, TV /5K

F+—01AIZA. phagocytophiumM #£ HPCRE UIFAIRE THIR YATHE  |Hematology/Pr |ETITHNISERDIFRIL, BSEETIERIL AL —(TEBLI
Eh, MAF T~ CBREREHSRRSNNOBRLE T, ess Releases  [EV UMD DIMMICESEFIEEELLEBLI, TOKR. BSES
200888288 |LURILAE—EL Mt EVE Y DITHBL(GREN . FER
------------------------- cozo *ETINMOFF—D O EREN-MEITE>TLEETHIEN
90145|  2009/5/1] 80184|1J4wF 7 |JAMA 2008; 8y FEht-,

5Z
i 300: 2263-2270 6?,%1: zooefimﬁaoEl REL.TASBICRECLE: BER
WizEhisorA, BETIEMICH=ZRER T 1
A-11BIZ. COBEONALLUITRBIBMEOHIEREM | 23

=33

2k DEBHRAERMIABESN . HGALRER SN t=, B 90116] 2009/3/30 REHO4 Blood, VOERWERERITET, BSEIX36R. AU AL —1543%
EizH 1+ BHGAEF O DO TORETH 5. ) YITIVh- |Prepublished  |&FHLLEITEOEMEEBERL:. BOMEEBELIURKS
¥aJf&  |online 200847 l:liﬁ'liww/t‘frzH:zsgéttii%%ﬁﬁra‘m—ibf:;‘s{xw’eﬁ
== 2 R228 1, MPOBRIENEAS BN ESRUTSEA HMIZEYMEL
90097 2009/3/26( 80995]') v FF |ProMED- FEoF T3 MO AR = = ety ; - " iy
& 00307202 | & B ACB I TIL 20081 A7 TG40 B AAHEET T B R e
306 TWp, BREFBLLI—RIZEEE. REOBRER LHES SIS ETITRARTT M TRSerma iz,

NE=EFROIBTHILRON S, 2007EFTIFORIF S
FTRIFEAERFELE D o,




90100} 2009/3/19| 81013[REIH DA [Cell 2008; 134: |X 9 APPScE BB SR Dbk CHURH BB AT DT/
U7z [757-768 LRB—PPCIE, BEBNLRS—CHL TRRMEERTTHA § EEEEEREEE =
A=l BRIV EERL:, FHOBRIZ, RRAHTLRONT,
PMCAIBIEZMRYET Lin vitreBE TV DIEGHEESD, 20
FaeRiE. in vivo COBHBRITRRENIBOR T LEHT
EEH HOBLROERNPPITYRABREDEBICESTR
BINBHILHURIEEI S,

& RACIOE R L MBI 2 T E T 5 MR

+ |2008; 48: SORMFSZOBRAETOHSE, WHECIOM KM TEEF
XITH  [Supplement [T BIFAMTMS. URIICIOELEL THEITES -, 32
33A

2009/5/22

Vox Sanguinis [1995F » 536/ B CIVIGARERIT T V618 K 4EIL, 199751
* [2009; 96: 270 |A~1998%F2 A MMM, ISVCIDEREL-HOEBEDH
*ari% FEERBLTMz, CORMEDTETH, SIHRITEYIRE. o/l 33
A OTF L BEERELLA B EShE AT,

200973719 81013| RE S04 |Emerg Infect  |263KA IL A —DESEE 5 A=220
UDz)Ub- (Dis 2008; 14: |BRMMHIZ LTINSz, CHEOBMYORREBHOTE
% (1406-1412 DF—ME200008% Ll EHRIRUTELTSERRAEN Ho1-, 401

8, REMBICEHMTTIE, WRICE T 2R BMIPPOMSR
B LLS . BEPEREASh o, RPOTSEM %
. BRAOTSEOKFERIFSH DRBZ R/ T ALY S 2009/5/1 BMJ 2008; 337: [ M1 E IF 52006 EDBRE DR ER S L7553 F HBLS
%, 22622 T, SUTLBERIE, hoED/AYI—fE, FILERSE.

- : B MO E TR, HE. CRF L. RBIEMAREES. | 34
90116 2009/4/15790068 RES0A [HPA/News |vCIOEBABMDEEBTILEL. EMI=vCIOX (D BEPRH % ' HVODIRT &> 1z,
UTz)Lbe (2008828178 [FERERLTLVEA - BIE M5B8 R OBIREFS, R TH shepsezzzsrszzizszrazzessoszszsediorarcoteornesssoooonizeaesoceriziezanayrorarsszassiasazTassTinas
Yol LEVROL RSN, COBMIT, MOBICVCIDERELF 27 90145]  2009/5/1] 90184 B & http://www.fda,| 20075 S () CBERIZ i&%éhf—@tm&&uiﬁm&w%tfﬂlﬁin
FmRESTREMCEEIN - EMEFHURIEERLTL gov/cber/blood| M & 7614, Hil1F 1 7HORLHE, ROERECORRIL, 52
fze /fatal07pdf.  |@ARMBLEL D, 11 RMAEBHET ETELLED, 13181°| 35

WhEEBLLELEDTH T,

90145 - 2008/5/1 90184§$$!§ AABB Annual [IZF LIz \RUTPERCTHOBES, 1998F 01 LURLITEC
&

H " -~ {304 o
2009/4/30] 50183 REIH DA |HPAweb 1996 - MIEHERL . D69 H HIZvCIDEE LIFF—Dh ¥;;%n§;g;-z ggﬁ?ﬁ;ﬁ;é&?ﬁg. Jlo.?,; 'g;%éé%f-fgiéggﬂéﬁf
YIT)uke (February 17, (SEEROHESEFHUMERALLORFREIZOVT, TOX, SIS 16 " DI AR 5 et 1<y | 36
X% 2009 BIEISEYVCIDBRA M E ST, M5 EMFICLDTSERE ﬁﬁﬁ('{ﬁéiﬂmﬁﬁ\_ﬁ‘)ZC’IthiQXJDL‘CL“é‘&Eﬁ:L:'(L\é
DFREBEERETINOHRETHD. SR - °
90100] 2009/3/19] 81013[FE XK ProMED- 1990 M L2007 ENPEIL T EERRREEMNTHAXR/E
mail20080826.2 {IC kb &, BIABEM TEMIRREF WA BB IOLI-Z &R
660 B{EMERSTz, EAERFIZI990EMN S 1996 F DRI L E 8L

BREBETVIFUBBIOTSAIZZYIMEER, DT AIS9EMH
H|ESNIFZTTHDH, 20065 ($32794E F &L 1=,

2009/4/27 REHOA (U, Hosp. Infect. DIVF o RELEELT, Bacillus lentus B T F S kiR

"J7:j/;%|~- 2009; 72: 65-70 %g&léﬁrﬁéhg';»?;)ﬁz'gz?—ﬁ:MC;tmaggﬁca g
2 BTOF AT —EKEULEL R MOUHIEDBRIET Control 2008, |12 168 DEIE M. 2R 1= £ E DRAE DL BES L VEMEER
A o MBI S X IO EFRIL. FARMEH 29 36: 602 Utz RBFLF SR AOBRESUBRIERBORE . BE
SYVAELBLTEOTEA S, : THELRREDE A EHohT, 2 BMOEDLTOTOF

FOARSICEYBEL, A ERRIE, MBS LAFITBEL

30132] 2000,/4/24] 50141 | RBID DA |Lancet BSETU I F BELDBRIEI= DL YL, ERARBLRBEBRERT TRIEABHETLEE
\yj_;_,l,,.. Neurology ’lk;wﬂ'g}ﬁ;@L‘<°b‘2;—”—&£§?§§ﬂ_i AIRRETHETHD,

TaTH (2009 8 5766 |BLTYRSIC LTUVE, ERURI~DELHSEPRNP 50 ’ 50097] 2009/3/6] 60505 MM BN |ODO/MMWR | RIS 5 0)60k BIAt. 2007 10H 12~3 B 2 MBS

R ettt BIOEROSKPIZ £ TCDOY A 2008 57: 1145~ IME R F. MOV S U BRBTREFHUicik. 10A31 812

1148 RREHEIBMMNMERVEERRL, 11 A3~58 O MIKRE
MEPCRRUIKIRE TF 7S XVEMANHRES N2, 0k
K= 1.AIZA. phagocytophilumfBt4 APCRE INIFARRE THRID

90136| 2008/4/27[ 50147 REHTA |News- Amorfix Life Sciencestt (H+3) (AR 1= BB Bh[= 5 (7 SvOUD , : Pl s Aetviinghuretiagicgtrgubtiion
YTk [MedicalNet  |FUF S OROME S, BACES K—FE1/1 000005 TH | Sh. MAKS —BXRAALENLAOBNLE 1,
YITI% (2008 Dec 22 ML ERETITENTHTHS. 31

T 90145]  2009/5/1] 90184 ERE |Transtusion  |SAM/MNROWE SR XIS EREC S-DIcI3. DALKE

SH5TA [Plos ONE  |WEHTH B LUCIPIPERBLTODISS X hTD | 2008; 48: 2348~ | RUMBRIERICE DRV — U AL F ETHBEERT
YTV {2008; 3: 22878 | R, MMBEEVCIDB S 1 SEF B EO KM EFIEL, Wi 2355 .|, 37
=2 ] [2&HEM-EFMD2R B EOVCIDBBFEDERIZOL TR
Lipgﬁ‘fﬁr“j’éﬁ’}“,ﬁﬁ)@%%@ﬁ%ﬁ?@?&’;ﬁ&b 50137] 2009/4/24] 90141 BB  [COC/MWWR [T TAI0= P II= BT Babs SF A5 A 18 VU5 98 B LF AT
TUz, vCIDRMIEIL. EMCHH B2RBRIZEY, HREE L 2009; 58; 105~ l}2°°°~§’gf®f’ﬂﬁg’?gﬂrbfﬁLﬁ;;"ggﬁ';ﬂw‘gg}f‘%
GBS EAEED A E ot : 109 VHHREBEXREOIILCFAFRAE L ADH0% H
HECBRNER S It Y, 1989421 812001 (37/1075 A) 72006 2 035.53508 (51/105 | 38

: RO AT O EDE A)ERTAEMMETR LI, KELAKTIL 1986 FD1,697FA
90100{ 2009/3/19] 81013[R& YO [PLoS ONE SEEAESEBASEICERUERERDA S POREDBRES 520065 038,91 TR =L -,

YTzilk- |2008: 3: €3017 |R—bEA=ICHFILICRIRIETEL -, BASERR MY L IZEENM
R=bi- A, SRIBSEE-ZvCIOEHY L LT R DHEMIRM.
MWL, PrPres/ \8—UERLT-, BR4LFLEOMRIECID
BETPPHAREUDIZLIL IOV ERTABDILIFD

PrPresi<B L& LRI MEED 1, BASEORRBICHITHH
WERMELURNT LARIECIOTHIEMEDMBED TRE
i j L A RRENL, |




NO. 10

LiTHET |

20
~25

3
2
By

MedDRA/J Ver.11.0J

TOBSEEEE

1o, SEROYRIORE AT T OB LB FE T a0
RIF B

& BN
ERLOFIRHKR-

lla_l

Y

&3

NERE
B A

%ML

Es
B

HEEXELKFOES

S

i, Bl R EL T,

. KRMO31 (IA) . TKM005 (IB) T HtFT T
R CHIF R OBES DB ABTRIC OV TG TGy A

B AKE T (~420 MPa) 12T, TNbDBRIZLBEZ{To7-, immunofocus—stainingi® T R EER S5
SHROAG

TARDARITR [FHOZLMETREINTODLEZ DM FRIDEERVA VAR

2008. 12. 17

IO RGBT DRREN R2D

E—WATFH

Shimasaki N, Kiychara T, Totsuka
19

A, Nojima K, Okada Y, Yamaguchi

HEHEDNFTI R (K, Kajioka J, Wakita T, Yoneyama

T. Vox Sang. 2009 Jan ; 96(1):14~

-
—

. KRM23835 EUTKMO0S 2 i bk bt~ R | @

{EALASREE Toh o7z, 6 FKEAQLIE (420 MPa) bERSE 23~ 5 log (D FEEE TE T &4, KRMO3LMOBREH A~ TARIEMAL

SEH ThoTz,

*
by

HEN TS, HAVHIERBN{LER (Cell-adapted
SREFCHBID, IHERMAIDOT AN RBEYIZR TS

H

®mEH
MDOREBIROENHAL LY, LI I > TEBERORIGITR

Bl FRICBELASOWSEE Iy A NRLREEL TV,

EXL URHE REREE
HOWEITEDB, 255, BERFR+F

[~}
aa
o

R | FELIE CHIRRMAICEIEOLIRE FROFED

Too Eio MEHHIOTA LA [BERT=O T, SHLTANADRHPRIFLTAHHEITONTE

v

o

LBABRIF LT AN (HAV) DEHED

-
-

220 ( B A JRA-F1E)
25 (AARFR+FD)

X
X

AfET LT
bHo b LEERHLEILND,

wAFTAS
REFTAT

-

T H0I0h - LB B LI BRI AME

1225, FENEROLEITHAV.
DKRM238 Tho7o b DMETHD,

RECEOER

TR L0 R B K E W B AT [CEE

&
T 20!

F3
L)

B LU ARER C{E A LI HAVARRABI{LER i3 . KRM238. KRMO003 (subgenotype 1IB)

o1z, 60°C (~ L08R OINER, F-id@

HAV strains) iZ. i@% ., MERFIRERO AN AFTELORERIZAV-BNDH,
HAVRR R A DETFTH2RIEL,

EEZBND, TANA YT = a AT E e HAVA B bR AR 5

KE) T, AR O RIE(LEhRE LB LT,
5 5 N (60°C 10RF ) ALERITHAV IR Yt %-3~5 log o DR TR T EH T

OMBAR LU FAKEICLDAMATR I AN ADINEL: RBEHREOZR
72572, KRM23BILRE{L AR T, i MIaBR LD MR R COBM

ERPLU A BRU R BAN
5% INELEL B L UYE Bk FEALERIC L DHAVAERBI{bBR

BEME

PR H 21
— R

SUVVTHAV-NATRR M TH B LR FERL T B ENLAH]

NET, FHNCIZHAVEBROBEIT2V, SHITBREL
OREHIHFENLTNDEE XD,

mFER (ERA)

W
%
#
&
o

{%3~5 logPHFE CE TS

FTANADRIELET>
BRio+oRLHE

BAES -8

e
3

L.

t

-

JRC2008T-081

Vox Sanguinis (2009] 96, 14-19
© 2008 The Authorfs)

ORIGINAL PAPER

Journgi compilation © 2063 Internat
ogr v

Inactivation of hepatitis A virus by heat and high hydrostatic
pressure: variation among laboratory strains

N. Shimasaki,'? T, Kiyohara,' A. Totsuka,' K. Nojima,® Y. Okada,® K. Yamaguchi, J. Kajioka,* T. Wakita' & T. Yoncyama'
'Department of Virology i1, *Division of Biosafety Control and Research, *Deportment of Safety Rescarch on Blood end Biological Products, National
Institute of Infectious Diseases, Gokuen, Musashimurayoma, Tokyo, Jopan

*Kitasato Research Center for Environmentol Sciences, Kitasato, Sagomihara, Japan

<DX .r.‘v,mu ISEEEH mﬁmv Background and Objectives Hepatitis A virus {HAV) transmission via contami
- blood products has been reported. Cell-adapted HAV strains arc generally used
to confirm virus inactivation in manufacturing blood products, but the strains
may differ in their sensitivity to inactivation treatment. To select an appropriate
cell-adapted HAV strain for virus validation, we compared the inactivation cfficiency
among four strains under two different physical inactivation trcatments: heat and
high hydrostatic pressure.

Materials and Methods The cell-adapted HAV strains used here were KRM238,
KRMO003 (subgenotype OIB), KRM031 {IA), and TKMO0OS (IB). The strains were treated
at 60°C forup to 10 h or under high hydrostatic pressure (up to 420 MPa), The reduction
in HAV infectivity was measured by an immunofocus-staining method.

Results The heat treatment at 60°C for 10 h reduced HAV infectivity in the range
of 3 to 5 log,, among the strains; KRM238 and TKMOOS were harder to inactivate

" than the other two. The high hydrostatic pressure treatment at 420 MPa also reduced
infectivity in the range of 3 to 5 log,, among the strains, and KRM031 was easicr to
inactivate than the other strains.

Conclusion Heat treatment and high hydrostatic pressure treatment revealed diffcrences
in inactivation efficiencics among cell-adapted HAV strains, and each strain reacted
differently depending on the treatment. KRM238 may be the best candidate for virus

validation to ensure the safety of blood products against viral contamination, as it
Received: 2 May 2008, ¢ he safety P g ‘

revised 19 September 2006, is harder to inactivate and it replicates better in cell culture than the other strains,

accepted 20 September 2008, Key words: heat inactivation, hepatitis A virus, high hydrostatic pressure inacdvation,

published ontine 2 Novernber 2008 variation among strains, virus validation.

Introduction either through the ingestion of contaminated food or water
: or through person-to-persen contact {1,2). On the other hand,

Hepatitis A virus (HAV}, which is responsible for acute viral parenteral HAV transmission has also been reported via

hepatitis, is transmitted primarily by the fecal-oral route, contaminated-blood (3) or blood products [4,5]. Morcover, in
vivo HAV infection via blood reportedly has a much
HAV infectiofi efficiency than does oral HAV infecticn

Correspondence: Noriko Shimasaki, Division of Biosafety Controf and developed countries such as Japan, HAV infections have
Research, National lnstitute of Infectious Diseases, 4-7-1, Gakuen, become less common, owing to improved hygiene resulting
Musashimurayama, Tokyo 208-0011, Japan from the maintenance of water and sewage facilities. Infections
£-mail: shima@nih.go Jp in early childhood are relatively rare, and thus the majority
14
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Table 1 Characteristics of HAV strains used

Number of passages

on African green Titre of stock .
Strain Subgenotype Source Year of recovery monkey kidney cells virus (FFU/ml) Reference Accession no,
KRM238 [1t):3 Outbreak 1977 $9 15% 10 {21 ABI00205
KRMO003 LI:3 Sporadic 1978 72 15 x 10 f1s.18] AB425339
KRMO31 A Outbreak .o 47 5% 10° 118 AB300206
TKMO00S 18 Travel-associated 1981 48 o5x 10° Dsl AB300207

of adults remain susceptible to infection, because they lack

the immunity to HAV (7). As this could potentially facilitate
massive outbreaks of hepatitis A in the general population,
treatment to inactivate HAV in blood and blood products
should be improved.

Previous results have demonstrated that, because HAV is a
non-enveloped virus, it is quite resistant against chemical
inactivation approaches, such as solvent/detergent treatments

used in the preparation of blood products (8], HAV can be .

inactivated however by pasteurization {9], y-irradiation {10),

and short wavelength ultraviolet light irradiation {11].
Because environmental HAV strzins that have just isolated

from human generally grow poorly in cell culture, cell-adapted

Materials and methods

Virus ‘strains and propagation

Four laboratory HAV strains (KRM238, KRM003, KRM031,
and TKM005) were isolated from patients with hepatitis A
in Japan [i 5,21}, and these strains were adapted by numerous
passages on African green monkey kidney cells. Table 1
shows each strain’s subgenotype, passage history, and stock
virus titre. All four strains were propagated on an established
African green monkey kidney cell line, GL37 [18}.

GL37 cells were grown in Eagle’s minimum essential

di 1 d with 10% fetal bovine serum {FBS)

HAV strains are generally used to test virus inactivation. As
extensive genetic variation is found among celi-adapted strains
[12], the strains may differ in their sensitivity to inactivation
treatments. But no studies have considered the variation
among cell-adapted HAV strains in testing the efficiency of
inactivation treatrnents.

HAV strains recovered from different parts of the world

have been classified into six genotypes (I-VI). Genotypes I, i
and U are found in humans, and each of them is further
divided into subgenotypes A and B. Most human HAV strains
belong to genotypes | and II [13-15). Subgenotype 1A
appears to be the prcdominant virus of hepatitis A cases
worldwide, whercas subgenotypes [B and [IIA have been found
in Scandinavia and in the Mediterranean region {16,17].
Subgenotype IB is unique to Japan (15,18},

To select an appropriate HAV laboratory strzin for use in
virus validation, we compared the rates of inactivation efficiency
among- cell-adapted HAV strains by using two different
physical inactivation treatments - heat treatment at 60°C and
high hydrostatic pressure treatraent ~ among four cell-adapted
HAV strains belonging to three subgenotypes. Heat treatment
was used as a conventional inactivation treatment for blood
products. High hydrostatic pressure treatment is a promising
new virus-inactivating technique that is applicable to human

irmmunodeficiency virus in blood products {19} and has been .

applied to HAV in food [20). It is expected to be useful for
inactivating a broad range of micro-organisms in blood products
under conditions without applying high temperatures.

© 2008 The Author{s)

and 50 pug/ml gentamyvcine. To prepare the virus stocks, GL37
cells were infected at a multiplicity of infection of 0-1 focus
forming units (FFU) per cell in Eagle's minimum essential
medium containing 2% FBS, and were incubated for 2 weeks
at 36-5°C in the presence of 5% CO,. The infected cells were
harvested by replacing the medium with phosphate-buffered
saline containing 2% FBS. Virus stocks were obtained as super-
natants of centrifugation at 2360 g for 5 min after releasc of the
viruses by three freeze-thaw cycles and sonication of infected
cells, The virus stocks were then stored at -80°C until use.

Infectivity assay

The infectious titre of each HAV strain was measured by the
immunofocus-staining method described previously (21).
Briefly, a 100 jul portion of the virus dilution was inoculated

into duplicate GL37 cell$ cultures in six-well plates at 36-5°C -

in the presence of 5% C0,. After 60 min adsorption, 5 ml of the
dium containing 0-6% ag and 2% FBS was overlaid
on each well. The plates were incubated at 36-5°C in the presence

0of 5%.C0; for 9 days. The cells were fixed with 80% methanol

containing 0-03% H,0, after removal of the agarose medium.
HAV foci were revealed by anti-HAV rabbit serum and horse-
radish peroxidase-conjugated anti-rabbit immunoglobulin
G (IgG) (MBL, Nago);a. Japan) followed by colour develop-
ment with DAB substrate solution (05 mg/rl diaminoben-
zidine, 0:03% (NH,},Ni(S0,),, 0-03% CoCl, and 0-03% H,0,
in phosphate-buffered saline).

Joumal compilation © 2008 International Society of Blood Transfusion, Vor Sanguinis (2009) 96, 14-19 -
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Fig. 1 The pattern of pressure change with high hydrostatic pressure at
420 MPa, Samptes were treated at 25-30°C by three cycles of pressurization
at the indicated pressure for-1 min followed by immediate releasc of the
pressure. Essentially similar patterns were obtained at other hydrostatic
pressures, .

Heat treatment

The samples used for the heat treatment were prepared by
adding one volume of each virus stock to 9 volumes of 25%
human serum albumin (Benesis Corporation, Osaka, Japan).
The samples were divided into microcentrifuge tubes in
amounts of approximately 0-8 ml, and the tubes were scaled.
The samples were heated at 60°C for | or 10 h and were then
cooled on ice rapidly to arrest the heating process.

Two or three independent trials 'were conducted for all
samples. The 95% confidence limits of these data were
statistically determined and assessed; the difference was
significant if it was over the 95% confidence limits,

High hydrostaﬁc pressure treatment

The samples used for the high hydrostatic pressure treatment
were prepared by adding one volume of each virus stock to
9 voluraes of 5% human serum albumin. The samples were
divided into ultracentrifuge tubes (Beckman Coulter, Fullerton,
CA, USA) in amounts of approximately 15 ml, and the tubes
were sealed. The sealed tubes were placed in the chamber of
a ‘laboratory-sized high hydrostatic pressure instrument

 designed for food processing (Echigo Seika, Co., Ltd, Niigata,

Japan). High hydrostatic pressure was controlled-by water
filled in the chamber. The samples were treated at 25-30°C
by repeating three cycles of pressurization at the indicated
pressure for 1 min and then immediately releasing the
pressure. Three different pressures (300, 350, or 420 MPa)
were used. At 420 MPa, the pattern of pressure change with
treatment is shown in Fig. 1. )

Two or three independent trials were conducted for all
samples. The 95% confidence limits of these data were

0.0
¥ —+— KRM238
—a— KRM003
-1.04
_ —& - KRMO31
g' —0 = TKMO00S
£ -20 (Y
z
2
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£ -304
<
£
°
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-6.0 r T - v -
0 2 4 6 8 10

Heating time {h) at 60°C

Fig. 2 Inactivation of HAV strains by heat at 60°C. The cell-adapted strains
in 25% human scrum albumin were treated by heat at 60°C for the indicated
times. Data are the means of twa or three replicates. Error bars represent the
95% confidence intervals Change in infectivity {log, .} = lag,q {titre of
treated samples] ~ log,, (titre of untreated sampics).

statistically dctermined and assessed; the difference was
significant if it was over the 95% confidence limits,

Results -

Inactivation by heat treatment at 60°C

The four celi-adapted HAV strains were treated in 25%
human serum albumin with heat at 60°C for 1 or 10 h. The
infectious titres of HAV in the samples were measured after
heat treatment, and the reduction in HAV infectivity was then
calculated. For all four strains, infectivity was reduced by
approximately 1 log,q after heat treatment at 60°C for 1 h,
indicating that HAV was resistant to heat inactivation as
compared, for example, to poliovirus, which Barrett ef al.
reported was much more thermolabile than HAVY {22).

With heat trcatment at 60°C for 10 h, the reduction of HAV
infectvity ranged from approximately 3 to 5 log,, among the
four strains, as shown in Fig. 2. The reduction in the infec-
tivity of KRM238 was 3-1 log,,, that of KRM0O3 was 4-7 log,,,
that of KRM031 was 5-1 log,, and that of TKM0COS was 3-3
log,,. In other words, two strains (KRM238 and TKM0Q5) were
more resistant to inactivation by heat treatment than the other
two (KRM0O3 and KRM031). There was 2-0 log,, difference
between théymost resistant: strain KRM238 and the most
sensitive strain KRMO31. There was 1-6 log,; of variation in
the inactivation rate between KRM238 and KRMO0O3, even
though they belong to the same HIB strain subgenotype.
These differences mentioned here were significant.

©.2008 The Author(s)

Joumal compilation © 2008 Intemational Seciety of Blood Transfusion, Var Sanguinis (2009}.96, 14-19
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Fig. 3 Inactivation of HAV strains by figh Frydrostatic pressure. The
cell-adapted strains in 5% human serum albumin were treated at the
indicated pressures by repeating three cycles. Dats are the means of two or
three replicates Error bars represent the 95% confidence intervals.
Change in infectivity {log,o} = l0g,, [titre of treated sampies} = log,,

{titre of untreated samples).

Inactivation by high hydrostatic pressure treatment

The four cell-adapted HAV strains were treated in 5% human
serum albumin with high hydrostaticpressure at 300, 350, or
420 MPa. The infectious titres of HAV in the samples were
racasured after the tn:aunvcnt1 and the reduction in HAV
infectivity was then calculated.

None of the HAV strains were inactivated by high hydrostatic
pressure of less than 300 MPa, but all of the strains began to
show inactivation at pressures exceeding 300 MPa. At 420 MPa,
the reduction of HAV infectivity ranged from approximately
3 to 5 log,, among the strains, as shown in Fig. 3. The reduction
in the infectivity of KRM238 was 3-0log,q, that of KRM0O3
was 3-4 log,, that of KRMO31 was 4-7 log,, and that of TKM0O5

Table 2 lnactivation among HAV strains by heat and pressurization

was 3-2 log,o. There was at least 1-3 log,, difference, which was
significant, between the resistant strains and the sensitive strain
KRMO31. In other words, high hydrostatic pressure inactivation
was more effective against KRM031 than against the other three
strains. As with heat inactivation, high hydrostatic pressure
inactivation showed variation among the strains.

Accumulative effects of inactivation by heat and
pressurization

To evaluate efficiency of two such inactivation treatments in
the manufacture of blood products, the combined effects of

" fnactivation by heat at 60°C for 10 h and by high hydrostatic

pressure at 420 MPa are calculated by addition as shown in
Table 2. :

With cither treatment, the degree of variation in infectivity
reduction between resistint and sensitive strains was approxi-
mately 2 log,,. KRM238 and TKMOOS well resisted inactivation
by either heat or high hydrostatic pressure.

The combined reduction in the infectivity of KRM238 was
61 log,q, that of KRMOO3 was 8-1 log,, that of KRM031 was
9-8 log,;, and that of TKMOO5 was 65 log,,.

Discussion

Cell-adapted strains are useful in studies aimed at validating
the virus-inactivation procedures used in manufacturing. We
report here on variation in inactivation rates - whether by
heat treatment or high hydrostatic pressure treatment - among

" laboratory HAV strains. As shown in Table 2, if both inacti-

vation treatments could be combined, the variation between
resistant and sensitive strains would increase. For example,
the most sensitive strain, KRMO031, showed an estimated total
reduction of 9-8 log,, via the combined treatments; on the
other hand, the most resistant stgain, KRM238, showed only
a 61 log,, reduction. The maximum variation among the
HAV strains after combined treatment inactivation was
predicted to be about 3-7 log,,. To ensure the safety of

Reduction in Infectivity (logio)

By high hydrostatic By combination® uf heat and
HAV strain By heat @t 60°C for 10.h pressure at 420 MPa high hydrostatic pressure
KRM238 31(£032P 30(2025) &1
KRMO0O3 47(2045) 34(£022) L 81
KRMO31 s1{x061) 47 (1 0-56) " 98
TKMOOS 33{x038) 32(£ 052} . 65

*Parentheses indicate 95% confidential limits.
"F)npcu:d values calculated by addition.
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manufactured blood products, it is important to avoid over-
estimating HAV-inactivation rates, Thus, the HAV strain that
is most resistant to inactivation treatment should be used in
virus validation.

Considering that KRM238 grows better in cell culture than
TKMQO5 (Table 1}, it can be concluded that, among the four
strains used here, KRM238 is the best candidate for virus-
validation to ensure the safety of blood products against
viral contamination, In general, the evaluation of inactivation
processes will depend on the strains used for testing.

Our results also indicated that we should evaluate carefully
the efficiency of inactivation by selecting an appropriate
strain that is resistant to inactivation treatment, and that a
strain that is resistant to one particular inactivation treatment
may not always be resistant to another. Here, KRM003 was
easily inactivated by heat treatment, showing a 4.7 log,,
reduction, but was more stubborn against high hydrostatic
pressure, which resulted in only a 3-4 log, reduction. Indeed,
when a novel inactivation treatment is applied to the manu-
facture of blood products to prevent viral contamination,
inactivation treatment must be validated carefully. In other
words, the efficiency of inactivation should be evaluated not
only by using a strain that has shown resistance to the standard
inactivation treatmeat, but also by selecting an appropriate
strain that is resistant to a newer inactivation treatment, A test
strain of virus validation for a newer inactivation should be
selected carefully for avoiding a risk of overestimating the
resistance of the test strain to.a newer inactivation.

Pressurization has emerged as a new technique for inac-
tivating. pathogenic viruses in blood plasma and plasma-
derived products, as pressurization at 400 MPa exerted no
effect on the recovery of biologically active plasma proteins,
with the exception of factor XUl {19]. Most enveloped viruses
are markedly inactivated at pressures below 400 MPa, as
summarized by Grove et al. [23). However, small RNA viruses
can vary widely in their sensitivity to high pressure. For
example, HAV and poliovirus are both members of the
picornavirus family, but they exhibit quite different sus-
ceptibilities. HAV is inactivated by 3-5 log,, of infectivity at
420 MPa, whereas poliovirus remains essentially unaffected
even at 600 MPa [24]. At this point in time, the mechanism
underlying virus inactivation by pressurization is still poorly
understood.

Heat inactivation is currently used to inactivate enveloped
viruses in particular, such as human immunodeficiency virus,
hepatitis B virus and hepatitis C virus, in blood products. More-
over, non-enveloped viruses such as HAV and poliovirus differ
greatly in terms of their sensitivity to heat inactivation [22].
As with pressurization, in heat treatment the mechanism under-
lying inactivation of non-enveloped viruses remains unclear.

The cell-adapted HAV strains exhibited disparate sensi-
tivities to the two different treatments used in this study.
These findings are important in terms of ensuring safety in

the manufacture of blood products. Further studies will be
needed in order to validate the inactivation procedures for |
naturatly accurring viral strains.
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LETTER TO THE EDITOR

NIHONSEIYAKU
2008-011

doi: 10.1111/5.1365-3148.2008.00898.x

Transfusions of red blood cells from an occult hepatitis B virus
carrier without apparent signs of transfusion-transmitted

hepatitis B infection

Dear Sir
To minimize the risk of transfusion-transmitted

hepatitis B virus (HHBV) infections, the Japanese Red

Cross (JRC) Blood Centers have adopted a multistep
screening system to identify donors at risk of HBV
infection. First, donors are examined for the hepatitis
B surface antigen (HBsAg) by performing reverse
passive haemagglutination tests with a sensitivity of
3 ng mL™'. HBsAg-negative donations are screened
for antibodics against HBsAg and the hepatitis B core
antigen (anti-HBs and ant-HBc, respectively) by
particle haemagglutination and haemagglutination
inhibition (HI) tests, respectively. Donations with
a high anu-HBs titre (>2* dilution equivalent to
200 mIU mL™") or a Jow or zero anti-HBc titre (<2*
dilution) are defined as ‘seronegative’. The cut off
value for anti-HBc tests is relatively high compared to
that of enzyme-linked immunoassays (EIAs) because
HBV DNA was not detected by an in-house poly-
merase chain reaction (PCR) in donors who tested
negative for HBsAg and positive for anti-HBc at an HI
titre Jess than 2° (lizuka er al, 1992). Since the

introduction of nucleic acid amplification test (NAT)

technology, all seronegative donations are pooled
(indtially, at a pool size of 500 and a current pool size
of 20, i.e. 20-NAT) and subjected to NAT (Ampli-
NAT, Roche, IN, USA). If the 20-NAT tests positive,
the pooled donations are further subjected to individ-
ual NAT (ID-NAT) to identify the blood donation
that contains the viral genome. The 95% confidence
interval of the detection range for HBV in ID-NAT is
22-60 copies of HBYV per millilitre (Meng ez al., 2001).
Donors who did not fall within the algorithm would be
cither categorized in the window period of 20 NAT or
assigned an occult HBV status with a Jow viral load
(reviewed by Raimondo et al., 2007).

Correspondence: Rika A. Furuta, Osaka Red Cross Blood Center,
2-4-43 Morinomiya, Joto-ku, Osaka 536-8505, Japan.

Tel.; +81 6 6962 7066; fax: +81 6 6962 7029,

¢-mail: furuta@osaka. bejre.or jp

© 2008 The Authors
Journal compilation © 2008 British Blood Transfusion Society

In November 2006, the Osaka Red Cross Blood
Center, Japan, identified a repeat donor, namely, a 69-
year-old female, whose donation was found to be
positive for HBV DNA when tested by the latest 20-
NAT. According to the guidelines for the safety of
transfusion in the JRC Blood Centers, the serological
status of the donation was re-evaluated. The donated
blood was found to be negative for HBsAg, anti-HBs
and anti-HBc by routine testing methods and positive
for only anti-HBc when tested using EIA (AxSYM;
Abbott Laboratories, Abbott Park, IL, USA), indi-
cating that the donor was an occult HBV carrier with
a low anti-HBc titre. We retrieved frozen aliquots of
previous donations by this donor and found that sera
donated on and after 1 October 1999 tested positive for
HBV DNA when tested by ID-NAT. The amount of
HBV DNA in these donations was less than 100 copies
per millilitre, except for two donations (Table 1).
From the 13 donations made by this donor in the
abovementioned period, 11 components were trans-
fused into recipients (recipient number I-]1 in
Table 1). We collected the HBV test records of some
of the recipients from the medical institutions where
each recipient had been hospitalized. Recipients 3, 6, 7

and 9 had succumbed to their primary disease, and no -

records were available for recipients 10 and 11. Of the
remaining five cases, the HBV test was performed at
both the pre- and post-transfusion stages in recipients
1,4 and 5, but recipients 2 and 8 were tested only at the
post-transfusion stage. Recipient 1 was a 70-year-old
female who had tested negative for HBsAg and anti-
HBc by EIA 2 days prior to transfusion. She was
transfused with packed red blood cells (RBCs) and
tested negative for HBsAg, anti-HBs and anti-HBc by
EIA and negative for HBV DNA by PCR 7 months
after the transfusion. These data suggest that the latest
RBC component from this occult KBV donor did
not cause transfusion-transmitted HBV infection. In
recipients 2 and 8, the post-transfusion EIA test results
for HBsAg were reported negative. Recipient 4 tested
negative for HBsAg by EIA at 11 days before

379

21

380 Lerter to the Editor

Table 1. HBYV status of the donor and recipients

Recipicnts

Donor

Post-transfusion

Pretransfusion

Copy

Primary

Age

Recipient
number

number

ID-NAT permL Component

Pooled
NAT

Other markers

HBsAg

Anti-HBc

diseases* HBsAg

(years)

Date of donation
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transfusion with RBCs. Furthermore, she tested
negative for HBsAg at both 17 and 19 months after
the transfusion. In addition, PCR results for this
patient were negative for HBV DNA 21 months after
transfusion. In recipient 5, it was reported that both
pre- and post-transfusion sera tested negative for
HBsAg by EIA. Although no further reports suggest-
ing any signs of HBV transmission in recipients 2, 4, 5,
and 8 have been filed with our blood centre, the HBV
test records of these four recipients are insufficient to
determine whether transfusion-transmitted HBV
infection occurred.

Kanagawa Red Cross Blood Center, Japan, recently
reported a case of transfusion-transmitted HBV
infection caused by an individual with an occult
HBYV infection who had repeatedly donated platelets
and whose viral load fluctuated around the limit of
HBV detection level by the ID-NAT (Inaba er al,
2006). It is noteworthy that the component transfused
in this case was a platelet concentrate containing
approximately 200 mL of plasma; on the other hand,
in our subjects, the transfused component was packed
RBCs including 10-15 mL of plasma. A more recent
look-back study on transfusion-transmitted HBV
infection conducted by the JRC Blood. Center identi-
fied that only one of the 33 components obtained from
occult HBV donors caused the HBV infection (Satake
et al.,, 2007). This particular patient was transfused

with 450 mL of fresh frozen plasma. The same study-

also demonstrated that 11 of the 22 components
donated during the mini-pool NAT window period
resulted in transfusion-transmitted HBV infection.
Although the results of recipient | in our case appear to
be consistent with those in the look-back study, data
available in the literature suggest that occult HBV
infection is transmissible, especially in endemic areas
(reviewed by Liu et al., 2006). To clarify the potential
risks of blood components from occult HBV donors,
many more cases need to be analysed in detail, where
the total amount of HBV in the component transfused,

the presence or absence of HBYV -antibodies in the .

component, the immunological status of the recipient,
the HBV genotype and/or the presence of mutation(s)
should be assessed. .

The peculiar criterion of seronegative used in the
JRC Blood Centers was a practical solution to exclude
donors with a risk of HBV infection, without
excessively reducing the size of the donor pool. This
criterion” was introduced because the prevalence of
HBV infection, when serological testing was intro-
duced, was relatively higher'in Japan than in other

© 2008 The Authors

Letter 10 the Editor 381

industrialized countries. Our serological screening,
however, has failed to identify a few occult HBV
carriers with a low anti-HBc titre and a low viral DNA.
JRC has been ‘re-evaluating the efficicy of our
screening strategy by follow-up surveys, including
the present study, and exploring options to be adopted
to minimize the risk not only by the occult HBV carrier
but also by donors in the 20-NAT window period.

" Although we consider that the current possibility of
HBV transmission by occult HBV carriers with a low
anti-HBc titre is limited in Japan, this consideration
cannot be generalized to countrics with different HBV

prevalence as mentioned above. Once the cut off value -

of the anti-HBc titre confirming the HBV-DNA-
negative status of the donor blood is more rigorously
determined, our serological screening algorithm may
be an acceptable option in areas of intermediate or
high HBV endemicity where NAT is unavailable,

R. A, Furuta,* Y. Kondo,* T. Saito,*M. Tomita,*
K. Oka,* Y. Kishimoto,t Y. Tani* & T, Shibata*
*Osaka Red Cross Blood Center, Japanese Red Cross
Society, Osaka, Japan and tDepartment of Hematology
and Oncology, Kansai Medical University, Osaka, Japan
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negative. Self-trigger sites had fewer TPs (1) than primary and neighbor
sites {21 and 11 respectively); primary and selt-trigger sites yielded more
FPs (10 and 4) than the neighbor trigger (2 FPs), p < 0.0001. 75% of centers
(6 of B) using primary trigger criteria had 1D-yields versus 67% (8 of 12}
using neighbor triggers, and 8% (1 of 12} using self triggers. At 57 centers
that did not trigger, 17 {30%) had at least 1-PVD identified by MP. FPs
occurred more frequenty with 1D vs MP (p < 0.0001); FP rates did not differ
between automated (Tigris) and semi-automated {8SAS) testing, p < 0.2792.
Conclusions: These data demonstrate that the recommended minimal
AABB trigger crileria of 2-PVDs and a rale of 1:1000 missed viremic donors;
therefore it Is reasonable to adopt more slringent triggers for the 2008
season, Including elimination of the rate criterion and triggering on 1 PVD
for regions adjacent to centers which have already triggered. However, self
triggering prior to the detection of any PVDs had very limited yield and
required a significan! proportion of testing capacity.

TABLE 1. WNV Procleix Assay Test Aesulls: June-November 2007

Test
Format Negative Initial False True
Postives Posilives Posiiives
¥ % i Y + % ' %
MP-NAT {143,590 8388572 103 Q.008 5 0.00041 129 00108
10-NAT 74,273 G.087617 100 0.008 35 006287 34 -0.0028
Totaf 1,217,863 NA 203 40 163

JRC2008T-076

ABSTRACT SUPPLEMENT 91A

Disclosure of Confiict of Interest

Gordon Hawes, Margaret Fearon, Jamie Brown: Nothing to Disclose
Edna Zuber. Roche Malecular Systems ~ Board NewGen - No honoraria
or financial support

Nicholas Dibdin: Not Specified

SP157

Evaluation of NS1 Antigen Detection of Dengue Virus in Healthy
Blood Donors During a Dengue Outbreak in Martinique

M Rils' (pascale.richard@ efs.sante.fr), N Fatiha®, R Cesaire®, P Richard*,
'Etablissement frangals du Sang de Martinique, Fort de France,
Martinique *aboratoire de virologis, Fort de France, Martinique;

3Cenire Hospitalier Universitaire de Fort-de-France, Fort de France,
Martinique,*Fort de FranceMartinique.

Background: A dengue virus lype 2 {DENV-2) outbreak occured in Marif-
nique from Sptember 2007 to January 2008. Among an Insular population
of 400,000 inhabitants, 17,990 peaple were infected (5%} according to the
dengue vigilance network. Since the first care in blood transfusion remains
the viral safety, it was decided by the "Etablissement frangais du Sang”

(EFS) to evaluate the validity of NS1 antigen, (Ag) detection in blood dona- .

tions as assay. Meth The pi of NSt Ag was datected
by the Plalelia dengue NS1 Ag kit purchased from Bio-Rad Company. The
of ELISA was evaluated with, as referenca test, RT-PCR using

Hote: MP-NAT true positives include 10-tested donations, positive at 1:16 (MP) diltion.
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Electiveness of Single Unit Testing in Detecting West Nile Virus in
Viremic Donations

G Hawes' (edna.zuber@ blood.ca), M Fearon', N Dibdin?, J Brown?,

E 2uber’, "Canadian Blood Services, Toronto, ON, Canada*Canadian
Blood Services, Ottawa, ON, Canada,*Canadian Bicod Services, Toronto,
Canada. -

Background: A Canadian blood agency has tested all donations tor West
ite Virus (WNV) in pools of 6 since July 1, 2003. There are strategies In
place to test donations for WNV by Single Unit testing (SUT) following the
identification of one positive donation faund through Minipool testing {MP) or
when human cases within lhe previous 2 weeks were identified in the popu-
iation of a health region at a rate of greater than 1 in 1000 in rural areas or
greater than 1in 2500 In urban areas. A study was undertaken to determine
the effectiveness of SUT in 2006 and 2007. Methods: Plasma was available
from 50 donations {4 from 2006 and 46 from 2007) identitied as WNV posi-
live by SUT and confirmed by an alternate WNV NAT assay and/or by the
prasence of WNV igM and/or IgG antibodies. Master 1 in § dilutions ot each
donation were prepared with 4.5 mL of danor sample plus 22.5 mL of Normal
Huyman Plasma (NHP) as diluent ta mimic MP. Each of 2 WNV testing labo-
ratorles was sent 3 replicates of each dilution from the 50 donations and 3
repficates ol NHP as controls, All replicates wers labelled as “blind™ samples
for each testing site. Testing was performed with the Roche cobas TagScreen
West Nile Virug Test, for use with the cobas s 201 System. Resufts: WNV
was consistently detected in MP for 46% of the samples as 23 of 50 dona-
tians wers MP positive for all 6 { WNV was not i

in MP in 54% of the samples ~ 12 of 50 donations (24%) were MP negative
in 1to 5 replicales and 15 of 50 donations (30%) were MP negative for all 6
replicates. All NHP controls were MP negative, When 1gG andfor IgM WNV
antibodies were prasent, the samples were less likely to be MP posilive. The
3 donor samples that were negalive by alternate WNV NAT but had detect-
able WNV igG and igM antibodies were negative by MP. Conclusion: WNV
SUT has proven to be an effective strategy to defect WNV viremic donors
through the infectious season. MP testing is still not sensitive enough 1o
detect ali potentially infectious donations.

No. MP WNV IgG and/ar IGM
Replicates No. Alternals RAT. Antibodies
Positive Donations Pos Neg Neg Pos Equiv. KT
Alt {8) 23 23 0 16 2 g 5
§ome (1-5) 12 12 0 2 7 2 1
None (0} 15 12 3 i k) 0 1
Total 50 47 3 12 22 2 7

Equiv, = Equivocal  HT = Mot Tested

semtype—spedﬁc ptimers.. Thvee studies were conducted 10 evaluate NS1
Ag datection, A first retrospective study included 136 blood samples coming
from a clinic serum library and known as RT-PCR positive for dengue virus
(DENV-1: 2; DENV-2: 125; DENV-3: 3; DENV-4: 6). All these samples were
tested for the presence of NS Ag. A second prospective studies consisted
of 110 blood samples from patients consulling, during dengue oulbreak, far
severs febrile syndrome compatible with dengue Infection. On each of the
second series NS1 Ag was carried out In comparison with RT-PCR fech-
nique. The third study was a prospecfive screening for NS1 Ag and dengue
genomic material on 561 biood samples from healithy blood donors. This
last investigation was performed during the epidemical peak of dengue
outbreak. Results: In the first series, NSt Ag was found posltive in 83/138
(61%) samples positive for dengue virug with RT-PCR. No false positive
. (NSt Ag+/RT-PCR-) were observed. In the second prospective study, one
half 'of the samples (55/110) were negative for dengue markers (NS1 Ag
and RT-PCRY). The other half was positive in RT-PCR for DENV-2, Among
these positive samples, 36/55 (65%) reacted with the NS1 Ag assay. In the
last prospective investigation in heaithy blood donors, one sample was found
positive as well for the NS1 Ag as for the DENV-2 RT-PCR (1/561, or 1.8
per- thousand). The donor concerned was asymptomatic before and after
(1 week) his blood danation. In the mean time, we have psrformed NSt Ag
detéction as screening test for ail blood donors during dengue outbreak and
we have found 6 sera positive for NS1 Ag amang the 6,804 tested donations
{15 per thousand). All the six donors concerned were asymtomnatic, Coenclu-
sions: In comparison with RT-PCR technique, NS1 Ag assay showed sen-
silivity around 60-65%. According to these results, dengue NS1 Ag dstsction
did not totally fit the gold standard in transfusion screening. Our first evalu-
ation conceming Incidence of dengue virus in healthy blood donors are
preliminary results. More specific stugies with accurate epidemiological tools
will follow,
Disclosure of Conflict of Interest
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HEV Infection Among Blaod Donors in Hokkaido, Japan

H ikeda' (k-tadokoro® bs.jrc.orjp), K Matsubayashi!, H Sakata',

H Takeda', € Kon', S Sato', T Kata', | Abe?, H Sator, K Tadokoro*.
'Hokkaido Red Cross Biood Center, Sapporo, Japan?Japanese Red .
Cross Plasma Fraclionation Canter, Chitose, Japan,"JAPANESE RED
CROSS SQCIETY, Tokyo, Japan;*Japanese Red Cross Blood Service
Headquarters, Tokyo, Japan. |

Background Ssvera( cases of |ranstuslon transmission of HEV have been

ri; g Japan. However, little Is
known abom lhe situation of the HEV Infection among blood donors. On the
other hand, zoonotic food-borne route Is regarded as a main route of HEV
infection In Japan, which causes sporadic cases of hepatitis E. Methods:

Blood donors were screened lor the presence of HEV RANA by pooled NAT

from 2005 to 2007 in Hokkaido. Look-back and follow-up studies were
carried out for the NAT-positive donors with HEV ANA (real-time RT-PCR)
and anti-HEV antibodies (ELISA). For look-back, the samples at previous

29
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donations were used. HEV genotype was dslermined by dirsct sequencing
of PCR products of partial regions within ORF1 and/or ORF2. Questionnaire
survey on ealing history before the donation was also conducled for the
NAT-positive donors. Results: Qut of 834,843 donors, 100 of HEV NAT-
positive donors were detected. Male/female, average age and genatype 3/4
were 72/28, 41.0'% 12.5 and 92/6, respectively. In 74 HEV posttive donors,
no anti-HEV was delected and in 20 donors, igM anti-HEV was detected at
the donation. Thirty-nine positive donors had histories of previous donations
within § months and no HEV marker was detected in the samples of such
previous donations. None of donors showed clinical sign of hepatits at the
donation. Qut of 23 NAT-pasitive donors who could be followed up more
than twice within a month after the donation, 13 showed elavation of ALT
fevel higher than-60 tUA. The ALT elevation was transient In 11 donors.
However, two of the 13 developed hepatitis E and their peak ALT levels
were 1250 and 3366 IUA, respectively. HEV ANA of all the 23 donors was
canfirmed to disappear within a few months. HEV viremia parsisted up to
55 days at the longest after the HEV-positive donation. In 3 donors, 1gG
anti-HEV became undetectable after 1 to 1.5 year aftar donations. Most of
NAT-positive donors (59/78, 76%) had histories of eating animal viscera
before their donations. Concluslon: About 1/8300 of biood donars in Hok-
kaido wera HEV RNA-positive. Most of them were in thsir eady phase of
HEV infection .at donation and remained asymptomatic, although HEV
viramia persists for a few months. They are likely 1o be infected via zoonolic
food-borne route by eating animal viscera.
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Switching to Single-unit Testing: Importance of an in-house Test for
Blood Donor West Nile Virus Testing
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L Thibault', G Delage?, C Castilioux’, M-E Nolin', M Guerin', B Caron',
F Bernier®, Maryse St-Louis'. 'Hema-Quebec, Quebec, QC, Canada;
2Héma-Québec, ville St-Laurerti, OC, CanadaHema-Quebec,

Ville St-Laurent, QC, Canada.

Background: West Nile Virus (WNV} nucleic acid testing (NAT) Is routinely
done in mini-poal formal. Single-donor testing is used for mini-pool resolu-
tion, when there are not enough samples lo prepare a mini-pool or in situ-
ations of high incidence of WNV infection in a given area. Since the summer
of 2004, Hema-Quebec has performed single-unit testing on blood danors
{from areas with high WNV activity. The decision to switch from mini-poof to
individual donor testing is based on the identification of a positive donor
sample by the lesting laboratory. This repont describes the contribution of a
previously described in a previous AABB meeting (San Diego, 2003} in-
house assay lo the management of the decislon-making process concerning
the swilch from mini- poo(s lo single-donor testing. Methods: Routino

ing of blood s p by our testing laboratory In mini-
pools o' 6 donors usmg the Cobas TaqScreen WNV NAT assay {Roche
Systems). An in-house irmatory WNV NAT was designed by

our Operational Research unit with specific DNA primers distinct from those
used in the Roche Molecular Systems testing kit. In-house kits were pro-
duced within a Good Manufacturing Practices environment and their use
was approved by Heakh Canada. Stability and sensitivity were monitored
monthly and resulls were reviewed by quality assurance. WNV-positive
samples were sent to the research testing unit for confirmation and test
results were refurned to the Medical Director within 24 hours. Results:
During summers of 2004 to 2007, 499,681 blood donors were tested and
10 mini-pools were positive with the WNV assay. After resolution, samples
from 2 mini-pools-were ail negative and 8 samples were found positive.. Of
these, .7 were tested with the in-house assay. Two samples were confirmed
positive while 5 came out negative for WNV. None of the § unconfirmed
donors have developed antibodias to WNV on follow-up, whereas lhe two
contimmed by our In-house assay were also confirmed by seroconversion
with an gicat assay. Concls Single-donor tesling has a major
impadt on resaurces in the blood testing laboratory. Decisions based on
false-positive screening test results could fead to substantial costs. The rapid
availability of confirmatory results through a close collaboration between
Research and Oparations contributes to weil-informed decisions by Opera-
tions managsment.

Disclogure of Conflict of Interest

Isabet Chateauneuf, Marie-Claire Chevrier, Louis Thibault, Gilles Delage,
Cindy Castilloux, Marie-Eve Nolin, Matthieu Guerin, Brigitle Caron,
France Bornier, Maryse St-Louis: Nothing to Disclose
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The Role of Platelet Bound Antibodies on Thrombocytopenia in
Acute Dengue Virus Infection

F Rossi* (maluz@ unicamp.br), R Angarami®, Joyce Annichino-8izzacchi®,
V Casiro’, B Kemp?, M Resende®, Vania del Guercio®, L Silva®,

Maria L Barjas-Castro’.. 'State Universily of Campinas-UNICAMP,
Campinas ~ SF, Brazil?Hospital of Clinics/State University of Campinas,
Campinas — SP, Brazil’Campinas ~ §P Brazil;'Hematology and
Hemotherapy Center — UNICAMP, Cainpinas, Brazil*Stale University

of Campinas, Campinas - SF, Brazii®Sienaltalyy UNICAMP, Campinas,
Brazil,

Background: Dengue is an endemic-epidemic mosquito-berne viral disease,
caused by the dengue virus (DV) with an increasing incidence in the wortd-
wide distribution. This disease may have unusual complications such as
hepalic damage, cardiomyopathy, encephalopathy and severe hemorrhagic
maniteslations. Even patients with mild symptoms may present thrombocy-
topenia and the exact mechanism lor the fow platelet count has not yet been
established. The mechanisms proposed are: transient mamow suppression,
platelat aggregation to endothelial cells targeted by DV, hemophagocylosis
and platelet immune destruction with dengue antibedy complaxes. The aim
of the present study was to identily the prevalence of thrombocytopenia and
evaluale a possible correlation o platelet bound antibodies on acutely DV
intected (ADI) patients during the 2007 spring oulbreak. Methads: 47 ADI
palients were included (49% female, 51% male; median age: 38.5 ycars,
range: 17-69 y). Platelet counts were performed in an autommaled counler.
Sera were evaiuated by flow cylometric assay to invesligals the presence
of platelet bound igG or IgM antibodiss in patienls and In a group of 50
non-transtused group O male bicod donors as a conlrol group. A positive
result was defined as a fluorescence 22 standard deviation (sd) from nega-
tive control and inconclusive result ‘as’ a fluorescence 21 sd, <2 sd from
negative contral. Results: Positive IgG or IgM tests were signilicantly lower
in the contral group compared to patients (64% x 23.4%, P = 0.00013, x =
14.58).. The prevalenco of thrombocytopenia found among patienls was
68.1%, No correlation was found betwaen thrombocytopenia and 1gG or Igi
tests among patients. Nevertheless, a significantly higher prevalonce of
positive tasts was lound In thrombocylopenic patien(s, when compared to
controls (40.6% x 22.0%, P = 0.002, x = 5.65). The resulls ore summarized
in tho table below. Conclusions: The resulls of this study confirm that
thrombocytopenia is a frequent finding (68%) in ADI patients. Platelot bound
antibodies are also fraquent in these patients (=45%). These anlibodies may
have a role on thrombocytopenia as they have higher prevalence in throm-
bocytopanic ADI (=41%) than in controts (22%), but olher mechanisms are
probably involved since non-thrombocylopenic palients also have a high
prevalence of these antibodies. Study granted by FAPESP (Fundagao de
Amparo & Pesquisa do Estada de Sao Paulo - S3c Paulo Slate Research
Support Foundation.)

‘Acute Denguae Pallents

Plafelet Bound P S 150w 10 PR > 150w 90%L Yotz _Conkrols
Antiliady N=32(68.1%) N=15(31.9%) KN=47 =3
19G/M Hegative 8 (28.1%) 2 (133%) 32 (64.0%)
19GM Inconclushe 16 (31.0%) £ {33.3%) 6 (16.0%)
196/ Pogilive 13 (40.6%)° 3 {53.4%) 11 422.0%)

¢ P = 0002 ¥ =565 FP=000013 ¢ = 1458

Disclosure of Conllict of [aterest

Rodrigo Angerami, Vagner Caslro, Maria L Barjas-Castro: Nothing la
Disclose

Fernanda Rossi, Joyce Anniching-Bizzacchi, Brigina Kemp, Marningela
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SP161

Development u!a Parvovirus B19 DNA Assay and Systems Software
for Plasma Screening

J D Williams' (mamoore 8 bloodsyslams.org), G Robertson?, § Caglicti®,
A Emmons*, § Jones®, K Leighton®, M Noedel'. ‘Blood Systems
Laboralories, Tempe, AZ* Tempe, Blood Systems Laboralories,
TempeQualTex Laboratories, San Anfonio, TX* *Oualtex Laboralorias,
San Anlonio, TX.

Background: Recently the FDA asked manulacturers of derivaiives to
include *In-process” screening of recovered plasma for high liter Parvovirus
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ceftriaxone, and benzylpenicillin were ad-
ministered empirically. MRI zevealed me-
ningeal enhancement around the brain
stem, contiguous with a markedly edem-
atoys cervical cord and “sugar coating” of
the entire cervico-thoraco-lumbar cord
(figure 1). A clinical diagnosis of necro-
tizing varicella myelitis with meningoen-
- cephalitis was made. Progressive bulbar
palsy and respiratory failure developed.
Because of the extremely poor prognosis,
the patient was palliated, and she died 60
h after arrival at our institution.

Varicella-zoster virus (VZV) was de-

tected by PCR of the patient’s CSF and
skin vesicle specimens. Postmortem ex-
amination confirmed extensive infarction
and necrosis of the entire spinal cord due
to necrotizing vasculitis in association with
a lyraphocytic meningitis.
This fulminant présentation of VZV
necrotizing myelitis has been reported in-
_frequently in- profoundly immunosup-

. pressed HIV-infected individuals in the

of VZV IRD in the CNS has been sug-
gested and may explain the profound CNS

" changes in the absence of significant rash

or systemic symptoms {10].

Necrotizing myelitis is a devastating
complication of VZV. In the context of
immunosuppression, necrotizing myelitis
may represent a new manifestation of
VZV [RD.
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pre-ART era [1-4). To our knowledge, this
is the first occurrence in @ moderately im-

1. Chretien F, Gray F, Lescs MC, et al. Acute
icell virus iculitis and men-

)
munosuppressed individual in the post-
ART era. Its occurrence shortly after a
change in ART raises the possibility that
this is a manifestation of VZV immune
restoration disease (IRD).

VZV complications involving the CNS
are estimated to occur in 2% of patients
with HIV/AIDS, with 4 other recognized
variants, including multifocal encephalitis,

ingo-myelo-radiculitis in scquired i
deficiency synd Acta  Neuropathol
1993;86:659-65.
. Gray B Belec L, Lescs MC, ct al:Varicella-
zoster virus infection of the central nervous
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ventriculitis, focal necrotizing myelitis,
and vasculopathy that leads to cerebral in-
farction [2, 4-6]. Prognasis of VZV necro-
tizing meningomyelitis is extremely poor,
with a median survival of 16 days (7).

The diagnosis of IRD is usually contin-

gent on a clear response to ART with >1-
log reduction in HIV RNA level [8]. As-
sessmeat of HIV RNA level was not
performed, but a significant decrease is
highly likely, given the initiation of 2 new
classes of ART 2 weeks before presenta-
tion. The patient’s moderate immunosup-
pression and decrease in CD4” T cell count
after the change of ART regimen does not
preclude IRD [9]. Compartmentalization
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Molecular Evidence of
Patiant-to-Patient
Transmission of Hepatitis E
Virus In a Hematology Ward

To THE EpiTor—A 33-year-old man re-
ceiving treatment for acute leukenia in a
hematological ward developed acute hep-
atitis (aspartate aminotransferase level,
1215 1U/L; alanine aminotransferase level,
2960 TU/L). Test results for viral markers
(i.e., anti-hepatitis A virus [gM, hepatitis
B virus surface antigen and DNA, and-
hepatitis C virus antibodies, and hepatitis
C virus RNA) were negative; nonviral
causes of liver discase, such as autoim~
munity, toxic or iatrogenic hepatitis, and
metabolic disorders, were excluded. A di-
agnosis of hepatitis E virus (HEV) infec-
tion was made after the detection of the
HEV genome in plasma and stool samples
from the patient [1]. Anti-HEV IgG was
detected 2 wecks after the onset of the
illness and persisted throughout.

The patient had not traveled in areas
where HEV was endemic and declared that
he had had no contact with wild or do-
mestic animals. He had not eaten raw
meat or shellfish. No symptomatologic
cases of hepatitis E had been reported in
his family or in nurses and medical staff
during the same period. The patient had
received many transfusions from blood

CORRESPONDENCE « CID 200%:48 (1 February) » 373
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donors. Because HEV can be transmitted
through transfusion {2}, all donors’ sam-
ples were tested and had negative results
for HEV RNA.

Medical records from the hematology
ward indicated that a 44-year-old man
with lymphoma had developed acute hep-
atitis E | year earlier. This patient was hos-
pitalized repeatedly for short periods dus-
ing that year untl his lymphoma was
cured. The patient did not recover after
the acute phase of hepatitis, and he ex-
creted HEV in both blood and stool for
almost a year, His last stay in the ward
overlapped with that of the other patient
who was infected with HEV.

We therefore looked for 2 link between
the HEV strains from the 2 patients with
use of samples that were collected at the
time of diagnosis of acute hepatitis E. PCR
products amplified from 3 distinct regions
of the HEV genome were sequenced. Both
strains belonged to HEV genotype 3 Phy-
logenetic analyses induding HEV se-
quences from local and GenBank refer-
ence strains indicated that the strains from
the 2 patients were closely related. The
nucleotide identity of the 3 HEV se-
quences from the 2 patients was 97.8%-—
98.6%. Both strains also harbored the
same insertion in the ORF1 hypervariable
region that differed from the reference se-
quences. Because the 2 patients lived 250
km apart in 2 geographically distinct areas
and had not been exposed to 2 common
source of HEV, transmission probably oc-
curred during their overlapping stays in
the hospital that occurred 3 weeks prior
to the onset of hepatitis E in the patient
with acute leukemia.

A retrospective audit of the ward iden-
tified no major breaches of universal hy-
giene precautions, However, a lapse in
strict hygiene procedures could be the
cause of HEV contamination through en-
teric transmission, because HEV can per-
sist for weeks on inanimate surfaces {3).
Parenteric iatrogenic transmission has also
been suggested [4].

We conclude that universal hygiene pre-
cautions must be reinforced when cases of

hepatitis E occur in medical wards where
immunosuppressed patients are treated.
There are several reasons for reinforced
precautions: (1) tmmunosuppressed pa-
tients are highly susceptible to virdl infec-
tions; (2) infected patients excrete HEV
for a prolonged time, which results in a
high risk of secondary transmission; (3)
the virus persists for long periods on in-
animate surfaces; and (4) no vacdne is
available against HEV, although a phase-
2 vaccine trial has had recent success [5).
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BLOOD DONORS AND BLOOD COLLECTION

A nationwide survey for hepatitis E virus prevalence in Japanese
blood donors with elevated alanine aminotransferase

Hidekatsu Sakata, Keiji Matsubayashi, Hiromi Takeda, Shinichiro Sato, Toshiaki Kato, Satoru Hino,
Kenji Tadokoro, and Hisami Ikeda

BACKGROUND: Although we reported two cases of
transfusion-transmitted hepatitis E in Japan, the preva-
lence of hepatitis £ virus (HEV) in Japansse blood
donors is not very clear.

STUDY DESIGN AND METHODS: Blood samples of
donors who were deferred from donation because of
elevated alanine aminotranslerase {ALT) levels were
collected from all Japanese Red Cross Blood Centers
and subjected to HEV tests.

RESULTS: Among the 41 donors with elevated ALT
lavels higher than 500 IU per L In Hokkaido, HEV RNA
was detected in 8 (19.5%) samples. in 1389 donor
samples with ALT levels of higher than 200 IU per L in
nationwide Japan, the numbers of positive HEV RNA,
immunoglobulin M (IgM) anti-HEV, and immunoglobulin
G (IgG) anti-HEV samplss were 15 (1.1%), 14 (1.0%),
and 45 (3.2%), respectively. Atthough RNA-positive
donors were predominantly male and found in any geo-
graphic area of Japan, they tended to be higher in
number in eastem Japan including Hokkaido and lower
in number in western Japan. Of the 23 HEV-posttive
samples, 19 were Genotype 3 and 4 were Genotype 4.
DNA sequences of the 9 Isolates showed more than
98.5 percent homology with the known swine HEV
isolates. In 1062 donor samples with ALT levels of 61 to
189 1U per L, the percentages of IgM and IgG antl-
HEV—positive samples were 0.1 and 2.7 percent,
respectively, although there was no HEV RNA-positive
sample.

CONCLUSION: HEV markers (HEV RNA and anti-HEV)
were detected in donors with elevated ALT levels who
were widely distributed over Japan. The prevalence and
incidence were higher in eastern Japan than in western
Japan.
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Ithough hepatitis E virus (HEV) is an emerging
pathogen of enterically transmitted viral hepa-
titis in endemic areas, its infection is now rec-
ognized as a form of zoonosis in which swine,
wild boar, and deer act as reservoirs for human Infection
in Japan.'* HEV subgenomic sequencing studfes have
revealed a close relationship between the strains infecting
humans and those infecting pigs. Accumulating evidence
suggests that eating undercooked meat and viscera of pig
and other animals is associated with a high risk of acquir-
ing HEV infection. The HEV-infected individuals show
transient viremia, which suggests the potential risk of a

blood-borne route of HEV infection.*'? 'We previously

reported two cases of transfusion-transmitted acute
hepatitis E in Hokkaido, Japan.**? In both cases, sequence

analyses showed that the isolates of both donors and.

patients appeared to be identical. Moreover, HEV RNA has
been reported to be present among some blood donors
with elevated alanine aminotransferase (ALT) levels in
Japan.*¥¥ Although HEV was. previously considered to be
endemic only in developing countries, approximately 13
percent of the non-A, non-B, and non-C acute hepatitis
cases were caused by HEV in Japan, a developed country.’s
However, no report has been available on a nationwide
survey for HEV prevalence in Japan.

ABBREVIATIONS: B19 = human parvovirus B19; EBV = Epstein-
Baut virus; HAV = hepatitis A virus; HEV = hepatitis E virus;

JRC = Japanese Red Cross; RT = room temperature.
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HEV AMONG JAPANESE BLOOD DONORS WITH HIGH ALT LEVELS

Here we report the results of two studies. First, we
studied the presence of HEV in plasma samples collected
from blood donors showing extremely high ALT levels in
Hokkaido, Japan. Subsequently, we expanded the area of
investigation to nationwide and studied HEV prevalence
in Japanese blood donor samples with elevated ALT levels
obtained from all Japan.

MATERIALS AND METHODS

Blood donor samples with elevated ALT levels in
Hokkaido

For the preliminary study, we studied the blood donors
with elevated ALT levels of 500 1U per L and greater in
Hokkaido. There were 1,049,566 blood donations in
Hokkaido from April 2000 through March 2003. Of these,
23,827 (2.3%) were disqualified because of an clevated ALT
level of 61 TU per L or greater, which was cutoff valuein the

Japanese Red Cross (JRC). Of these, 41 had an ALT level of -

500 IU per L or greater (Table 1). The samples from these

41 donors enrolled in this study were stored below ~20°C

until testing. The tests for qualitative HEV RNA and/or for
antibodies were performed as described below. )

‘Blood donor samples with elevated ALT levels In

nationwide Japan : : .
All donor samples {n = 1389) with ALT levels higher than
200 (mear * standard deviation [SD], 314 * 249) IU per L
were collected from all JRC Blood Centers over Japan

between April 2003 and March 2004, In addition, 1062

donor samples with ALT levels of 61 to 199 [U per L were
collected randomly from 3 blood centers (Hokkaido;
Hiroshima and Fukuoka). The 47 blood centers were
divided ‘into eastern Japan (three blocks: Hokkaido,
Miyagl, and Tokyo) and western Japan (four blocks: Aichi,
Osaka, Okayama, and Fukuoka; Fig. 1). Hiroshima and
Fukuoka blood centers belong to western Japan, The
samples were subjected to real-time reverse

transcription-polymerase chain reaction (RT-PCR) testing
for the presence of HEV RNA and enzyme-linked immun-
osorbent assay (ELISA) for antibody tests against HEV as
described below. The samples were kept frozen below
~20°C until testing.

Real-time RT-PCR for HEV RNA detection and
sequence analyses
Total nucteic acids were extracted from 200 WL of plasma
sample using a virus spin kit (QlAamp MinElute, Qiagen
KXK., Tokyo, Japan) according to the manufacturer’s
instructions. The 20-uL eluate was subjected to onc-step
real-time RT-PCR and quantitative assay for HEV RNA as
described in our previous study.'? The amplification prod-
ucts were then sequenced directly on both strands and
were analyzed as described previously.'* The amplificaton
products of ORF2 (412 nucleotides) from HEV RNA-
positive samples were sequenced and compared with
those of reported swine HEV isolates from pigs or piglivers
by using GenBank Basic Local Alignment Search Tool
(BLAST) homology search at the National Center for
Biotechnology Information server (http://www.ncbi,
nlm.nih.gov).

The nucleotide sequence datateported in this article
will appear in DDBJ/EMBL/GenBank nucleotdde

sequence databases with the Accession Numbers .

AB434132 for HRC-HEl, AB434133 for HRC-HEZ,
AB434134 for HRC-HE3, AB434135 for HRC-HE4,
‘AB434136 for HRC-HES, AB434137 for HRC-HESG,
‘AB434138 for HRC-HE7, AB434139 for HRC-HES,
AB434140 for HRC-HE9, AB434141 for HRC-HELO,
AB434142 for HRC-HE1l, AB434143 for HRC-HEIL2,
AB434144 for JRC-HE], AB434145 for JRC-HE2, AB434146
for JRC-HE3, AB434147 for JRC-HE4, AB434148 for JRC-
HES, AB434149 for JRC-HE6, AB434150 for JRC-HE7,
AB434151 for JRC-HES, AB434152 for JRC-HEY, AB434153
for JRC-HE10, and AB434154 for JRC-HE1l.

TABLE 1. ALT-disqualified donors from April 2000 through March
2003 In Hokkaido, Japan {total number of donors, 1,049,566)

ELISA for HEV antibodies
Purified HEV Genotype 1 virus-like

Number of danors with each ALT level {iU/L)

particles derived from recombinant

baculovirus-infected insect cells were

Donors | 61-89 100-199 200-299 300-399 400483  500- Tolal d . for detecti £ ant

Male 16,809 3,714 226 35 7] 23 20,824 used as antigens ‘or €e ection ol ant-
Percent’ 88.1 858 787 603 524 707 87.4 bodies to HEV.'* HEV RNA-positive
Percentt 1.60 0.35 0.02 0.00 - 0.00 0.00 1.98 samples from 41 donors enrolied in the

Female 2,281 616 61 23 10 12 3,003 N o
Percent® 1.9 142 213 397 476 203 126 |4 PF CI”T”“‘"*“'S(”C{VW”C assayed by com
Percentt 0.22 006 001 0.00 0.00 0.0 0.29 | “mercial HEV antibody ELISA kit (Cosmic

Total - 19,080 4,330 287 58 21 4t 23,827 Corp., Ltd., Tokyo, Japan) which basi--
Percentt 1.82 041 003 001 0.00 000 227 | cally consisted of the recombinant
Percent} 80.1 182 1.2 0.2 0.1 0.2 100.0

ORF2 protein as the antigen according

1 Rate relativé to the total donors (1,049,566).
4 Rate relative to the ALT-disqualified donors (23,827).

* Rale ralative 1o the donors with each ALT level, showing the ratio of sex difference.

subsequent study of all samnples
(n=1389 and 1062) from all arcas of
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- Hokkaldo *

Miyagi

Hiroshima

prefecture
!

Fukuoka
prefecture
\~

\ Okayama s
% .y -mg W Al

i

Fig. 1, Map of Japan showing the locations of scven geographic
blocks. The 47 blood centers were divided into eastern Japan
(three blocks: Hokkaido, Miyagi {six prefectures), and Tokyo
{nine prefectures}]) and western Japan (four blocks: Aichi
[eight prefecturcs), Osaka [six prefectures), Okayama [nine
pref ] including Hirosht fecture, and-Fuk

{eight prefectures] Including Fukuoka pref e).

1

Japan, ELISA was performed as follows. Wells of micro-
plates (Number 2592, 96-well Stripwell, flat bottom,
Corning Life Sciences, Corning, NY) were coated with
50 L. of the recombinant ORF2 protein (3 pg/mL in
phosphate-buffered saline [PBS)), and the plates were
incubated at room temperature (RT) for 2 hours followed
by incubation with 100 pL of blocking buffer containing 40

percent (vol/vol) calf serum (Gibco-BRL, Tokyo, Japan} at

RT for 1 hour. The blocking buffer was discarded, and each
well was washed five times with 450 pL of washing buffer
(0.05% Tween 20 in PBS). To test for anti-HEV immunoglo-
bulin G (IgG), 50 L of each sample was added to each-well
at a dilution of 1:100 in saline containing 40 percent calf
serum. The microplates were incubated at RT for 1 hour
and then washed five times with washing buffer. Fifty
microliters of horseradish peroxidase—conjugated goat

anti-human 1gG (IGB22; Institute of Immunology Co.,’

Ltd., Tokyo, Japan; 1:2000) or immunoglobulin M (IgM;
IGM49, Institute of Immunology Co., Ltd.; 1:500) in PBS
containing 25. percent (vol/vol) fetal calf serum (PAA
Laboratories GmbH, Pasching, Austria) was added to each
well and incubated at RT for 1 hour. The wells were
washed five titmes with washing buffer. Fifty microliters of
tetramethylbenzidine soluble reagent (Dako Co., Ltd.
Carpinteria, CA) as a substrate was added to each well. The
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plate was incubated at RT for 10 minutes in the dark, and
then 50 uL of 1 N sulfuric acid (Kanto Chemical Co., Inc,,
Tokyo, Japan) as tetramethylbenzidine stop buffer was
added to each well. The optical density (OD) of each
sample was read at 450 nm. Test samples with OD values
equal to or greater than tle cutoff value were considered
positive for the presence of anti-HEV IgG or anti-HEV IgM

in this ELISA. ODs of 0.18 [mean {0.019) + 7 x SD (0.024)] |

for anti-HEV IgG, and that of 0.19 [mean (0.022) + 6 x SD
(0.028)) for antd-HEV IgM were used as the cutoff values.
Reactive samples were tested by another HEV antibody
ELISA kit (Cosmic) described previously. Samples were
determined as positive if they were reactive by both ELISA
methods. .

Statistical analysis

A two-sided Fisher’s exact test was used to compare the
percentages of subjects with each HEV marker in the two
geographic groups (eastern Japan vs. western Japan) or
two age groups (10s-30s vs. 40s-60s).

RESULTS

Prevalence of HEV RNA in donors with elevated
ALT levels in Hokkaldo

In the primary study, more than 98 percent of those dis-
qualified donors had an ALT level of less than 200 [U per L
and more than 87 percent were male (Table 1), The
number of donors with elevated ALT levels higher than
500 IU per L was 41 (0.2%). Among the 41 donors, HEV
RNAs were detected in 8 (19.5%). Of these, 6 samples were
described in our previous study.’

Prevalence of HEV RNA in donors with elevated
ALT In Japan ’ '

_Thereafter, we studied a nationwide survey for HEV preva-

lence in Japanese blood donor samples with elevated ALT
levels including levels of less than 500 IU per L, obtained
from all Japan. Of 5,621,096 blood donations in 47 blood
centers from April 2003 through March 2004, a total of
114,583 (2.0%) were disqualified because of elevated ALT
levels of higher than 61 IU per L. Of these, 1389 donors
(men vs. women, 5.5 vs. 1; age, 32 + 11 years [mean * SD})
showed elevated ALT level of higher than 200 IU per L. A
total of 1062, donors with an ALT level of 61 to 199 TU per L
were randomly collected from three blood centers as

“described.

The results are summarized in Table 2 and Fig. 2. Of
1389 donor samples with elevated ALT levels higher than
200 1U per L, 15 (1.1%) were HEV RNA-positive. Although
the HEV-positive donor samples were found in any block
of Japan, they tended to be more frequent in eastern Japan

HEV AMONG JAPANESE BLOOD DONORS WITH HIGH ALT LEVELS

vated ALT donors from April 2003 through March 2004 in Japan

{total number of donors, 5,621,096)

-HEV, and IgG anti-HEV amang ele
ALT levels (61-199 U/}

TABLE 2. Prevalence of HEV RNA, IgM anti

ALT levels (200- IUA)

Number of

Number
1gG-positlve {%)

Number
IgM-positive (%]}

Number
RNA-positive (%)

Number
1gG-positive (%)

Number

IgM-pasitive (%)

Number
RNA-~positive {%}

Number of

donorst

donors™

Geographic blocks

Hokkaido
Miyagi
Tokyo
Alchi

OO O e~

©3)

1

{0.0)
NA

[
© NA

364
NA
NA
NA

NA

NA

NA NA
NA

NA

NA

NA

NA

NA
NA

NA

NA NA NA

345

Osaka

(0.0}

0
o

1

(0.0)

Q
[*]
0

Okayama
Fukuoka

Total

(0.0)

(0.0)

353
1062

1389 15 (1.1) 14 {1.0} a5 {3.2)

(2.7

(1.8:3.9)

/L) from three profectures (Hokkaldo, Hiroshima, and Fukuoka).

29
200 U per L during this period.

0.1}

{0.0-0.5)

(0.0)

(2.4-4.3)

{0.6-1.7)

{0.6-1.8)

(95% C1)

* Random sampling of donors with elevated ALT (61-199 Ui
1 Alf donor samples with elevated ALT levels of higher than

not available.

Cl = confidence interval; NA

(Hokkaido, Miyagi, and Tokya; p = 0.013), No HEV RNA-
positive sample was detected in 1062 donors with clevated
ALT levels of 61 to 199 IU per L. The results indicate that
HEV RNA-positive donors with elevated ALT levels higher
than 200 1U per L were widely distributed over Japan and
the prevalence was the highest in Hokkaldo.

Antibodies against HEV in donors with elevated
ALT levels in Japan

Of 1389 donor samples with elevated ALT levels higher
than 200 U per L, 14 samples (1.0%) were positive for the
presence of IgM antibodies to HEV. Donors with TgM
anti-HEV were also frequendy found in eastern Japan
(p=0.099) and associated with positive HEV RNA
(Table 2). Of 1062 donor samples with elevated ALT levels
of 61 to 199 IU per L, only 1 sample was positive for the
presence of IgM anti-HEV.

Of 1389 donor samples with clevated ALT levels
higher than 200 TU per L, 45 samples (3.2%) were positive
for the presence of IgG and-HEV. Again, donors with IgG
anti-HEV were more {requent in eastern Japan (p = 0.003)
and not associated with HEV RNA-positive donars
(Table 2). The {requency of 1gG anti-HEV-positive donars
appeared to be age-dependent, that is, from 0 percent of
donors in their 10s to 12.5 percent of donors in their 60s
(10s-30s vs. 40s-60s; p < 0.0001; Fig. 2). Of 1062 donor
samples with elevated ALT levels of 61 to 199 1U per L, 29
samples (2.7%) were positive for the presence of 1gG ant-
HEV (Table 2). Again, the IgG anti-HEV-pasitive donors
were more frequent in eastern Japan (p <0.0001) and it
appeared to be age-dependent (10s-30s vs. 40s-60s;
p = 0.001, data not shown),

Analysls for HEV RNA-positive donors

We verified in dctail the HEV RNA-positive samples
obtained from two studies. Results of analyses for 8
(ALT = 500 1U/L from Hokkaido) and 15 (ALT = 200 [U/L
from Japan) HEV RNA-positive donors are swnnarized in
Table 3. The ensuing investigation revealed that all had
no history of recent travel in HEV-endemic areas and
remained asymptomatic despite of their elevated ALT
levels. The concentration of HEV RNA varied from 1.9 to
7.5 log copies per mL. Of the 23 samples, 3 were serone-
gative, 2 were IgM ant-HEV-positive, 17 were [gM/IgG
anti-HEV-positive, and | were IgG anti-HEV-positve
samples. Twenty-three HEV RNA-positive samples were
segregated into“Genotype 3 (n=19) and Genotype ¢
(n = 4). These constituted 21 males and 2 females ages 25
to 62 years. Some of the 23 HEV RNA-positive donors were
repeat donors. The results of the tests with samples from
their other donations revealed that HEV RNA was detected
in the previous donation in Donor 12 (HRC-HE12). The
sample was negative for the presence of both IgM and 1gG
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It should be noted that in Hokkaido,
8 of the 41 donors with ALT levels of
500 IU per L or greater were positive for
the presence of HEV, which is known to
be transmitted by transfusion. Thus, as a
result of performing HEV tests as the fol-
lowing study among 124 blood donors
with ALT levels of 200 to 499 IU per L
in Hokkaido, 1 donor (0.8%) was HEV
RNA-positive (data not shown). Based
on these results, in the subsequent
study we expanded the area of investi-

® HEV RNA

14 @ IgM anti-HEV
~ 12t C 1gG anti-HEV
»
& 10r
2
v Br
2
£ o
o
a 4+

2}

- a . f ) .

16-19  20-28  30-39 4043 50-59 60-69 Total

Ags (years)

Fig. 2. Age-specific prevalence rates of HEV RNA (H), IgM anti-HEV (), and IgG antl-
d ALT levels of 200 IU per L and greater
from April 2003 through March 2004. The total number of tested donors was 1389.

HEV () In Jap donors with el

anti-HEV with notmal ALT, The donated blood (whole

blood) was not used for transfusion, because of the low
volume of red cells. The plasma was in quarantine. Except
for Donor 12, neither HEVRNA nor anti-HEV was detected
in other donations.

When the 412-nucleotide ORF2 partial sequences of
the HEV-positive 23 isolates were compared with those of
reported HEV isolates from pigs or pig livers of Japan, all
had a high nucleotide sequence identity of higher than
92.2 percent. More specifically, HRC-HE8 and JRC-HES
had the highest nucleotide sequence identity, of 99.8
percent, with swj11-4 and swJ19-1, respectively, Also, JRC-
HE1, HRC-HEI12, and HRC-HE3 had 99.3, 99.3, and 98.8
percent identities with swJ18-3, swj13-1, and swjL145,
respectively (Table 3).

DISCUSSION

The aim of this study was to investigate the prevalence of
HEV among elevated ALT blood donors in Japan. The
results of the primary study,suggest that HEV was a major
causative agent among blood donors with ALT levels
higher than 500 IU per L in Hokkaido, since we demon-

strated that HEV RNA was detected in 8 0f41 (19.5%) of the

high ALT donor samples. Subsequently, a nationwide
survey for HEV prevalence in blood donor samples with
elevated ALT from all JRC revealed that 1.1 percent (n = 15)
of donor samples with elevated ALT levels higher than

200 [U per L were posidve for the presence of HEV RNA. |
No HEV RNA-positive samples were detected-in donor:

samples with elevated ALT levels of 61 to 199 1U per L.
Although the 15 HEV RNA-positive donors were widely
distributed over Japan, they were frequently found in
eastern Japan, especially in Hokkaido (4/15), Miyagi
(3/15), and Tokyo (4/15).  ~ )
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gation to nationwide and studied HEV
prevalence In Japanese blood donor
samples with elevated ALT including
levels of less than 500 1U per L, obtained
from all Japan. As for the geographical
distribution of hepatitis E in Japan, it
was reported that there was a higher

prevalence of HEV-infected donors in-
the eastern part of Japan (Hokkaido, Miyagi, and Tokyo .

blocks).'S We cannot clearly explain the reason why blood
donors-with HEV markers were more frequent in' eastern
than western fapan. Further studies with a larger number
of donors including normal ALT levels will be necessary to
draw a definitive conclusion.

Twenty-three HEV RNA-positve samples were
divided into Genotype 3 (n = 19) and Genotype 4 (n=4).

Because it is commonly assumed that blood donors’

are healthy adults, most of those HEV-positive donors
appeared to be asymptomatic, Since the isolates of acute
hepatitis E patient samples were predominantly Genotype
4 in Japan,' the genotypes may play an important role
in clinical ‘progression of HEV infection. HEV-pasitive
donors with ALT levels higher than 500U per L appeared
to be asymptomatic and thelr ALT elevation was transient
(unpublished observation).

In this study, the routes of HEV transmission of
infected donors are not clear. The HEV RNA-positive

donors had no history of recent travel abroad in areas.

where HEV is hyperendemic. Yazaki and his colleagues*
reported that of the 363 packages of raw pig liver sold in
grocerystores as food in Hokkaido, 7 (1.9%) packages had
detectable HEV RNA. In this study, some isolates from
the HEV RNA-positive donor samples showed close
sequence homology with the isolates from pigs in Japan,
suggesting that HEV transmission may be associated with
the consumption of undercooked or inadequately cooked
pig meat. Erfierson and colleagues® reported that some
HEV would most likely survive the internal temperatures
of rare-cooked meat. When the 412-nucleotide ORF2

_partial sequences of the 23 HEV RNA-positive donor iso-

lates were compared with those of reported HEV isolates
from pigs or pig livers of Japan, dt least 9 isolates (39%)
showed close sequence homology (88.5%-99.8%) with the
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isolates from pigs or liver of pigs.>* It should be noted that
among 12 HEV RNA-positive donors fromn Hokkaido, 10
isolates (83%) showed high nucleotide homology (>95%)
of412-nucleotide sequences with the isolates from pigs or
pig livers from Hokkaido. The results are consistent with
the possibility that at least some of the HEV RNA-positive
donors were infected through the zoonotic food-bome
route. Similarly, Feagins and colleagues? recently

reported that of the 127 packages of commercial pig livers -

purchased from local grocery stores in the United States,
14 (11.0%) tested positive for the presence of HEV RNA.
The widespread distribution of HEV is being clarified in
developed countries other than Japan.®22
in this study, 1gM anti-HEV-positive as well as HEV
RNA-positive samples were also frequently found in
eastern Japan. IgM ant-HEV is known as a marker of the
carly seroconversion period. ALT elevation is observed in
the carly/iniddle stage of the infection; that is, ALT eleva-
tion follows viremia and accompanies/precedes serocon-
version.? Most (12/15) of the HEV RNA-positive donor
samples were positive for the presence of IgM anti-HEV,
Of the 15 IgM anti-HEV-positive samples, 14 showed
clevated ALT levels higher than 200 IU per L.
Although there were no HEV RNA-positive samples
and only ene IgM anti-HEV-positive sample detected in
donors with elevated ALT levels of 61 to 199 IU per L, 2.7
percent of them were positive for the presence of IgG and-
HEV, which was comparable to the positive rate (3.2%) of
IgG ant-HEV-positive donors with elevated ALT levels
higher than 2001U per L. In contrast to IgM anti-HEV-
positive donors, 1gG anti-HEV-positive donors were not
associated with positive HEV RNA. There are several
reports from Japan that IgG anti-HEV-positive samples
are not rare (1.9%-14.1%) in blood donors with normal
ALT levels who are mostly HEV RNA-negative.'3%% In the
present report we observed that the humber of 1gG anti-
HEV-pasitive samples increased with advancing age in
both groups, that is, one with an ALT level higher than
200 [U per L and the other with ALT levels of 61 to 199 IU
per L. The IgG anti-HEV appears to be present for a
prolonged period after infection. [jaz and his colleagues®
reported HEV-infected - patients with non-travel-
associated disease were more likely to be older and tended
to be male in England. They estimated that male sexis a
risk factor for acquiring the non-travel-associated disease.
Most {14/15) of our HEV RNA-positive donors were
also male. Because high-ALT-level donors were male-
dominant, it will be necessary toinvestigate whether HEV
- RNA-pasitive donors were also male-dominant in ALT-
normal donors. We also observed in this report that the
number of IgG anti-HEV-positive donors increased with
advancing age. This suggests that high prevalence of 1gG
anti-HEV in older Japanese persons is the consequence of
their increased exposure to HEV with time. Among donors
with ALT levels of higher than 200 U per L, positive rates
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of IgG anti-HEV and HEV RNA were dissociated in
Fukuoka (IgG anti-HEV vs. HEV RNA, 3.9% vs. 0.6%) and
Tokyo (5.7% vs. 1.2%), in contrast to those (6.9% vs. 4.6%)
in Hokkaido. These observations suggest that HEV infec-
tion was once prevalent in Fukuoka and Tokyo, while it
is now prevalent in Hokkaido. It will be essental to
investigate HEV prevalence among blood donors with
normal ALT levels in each area of Japan to clarify these
points.

As to the donors with ALT levels higher than 500 [U
per L, our preliminary study indicated that, besides HEV,
other viruses (hepatitis A virus [HAV), Epstein-Barr virus
[EBV], cytomegalovirus [CMV], and human parvovirus
B19 [B19] were detectable in some of the 41 donors (data
not shown), Among hepatitis-associated viruses, screen-
ing tests including nucleic acid testing (NAT) for HCV and
HBV have been implemented in Japan. Although ALT
testing may not be very effective in the early'stage of infec-
tion or as a surrogate test for HBV or HCV infection, it may
be an effective method for eliminating the other hepatitis
viruses in transfusion blood, especially HEV, HAV, EBV,
CMV, and B19, which could be eliminated from blood for
transfusion by ALT testing: Although the distinct popula-
tions collected during different periods, HEV RNA was
detected in 8 of 41 (19.5%), 1 of 124 (0.8%), and 0 of 364

(0.0%) among donors with high ALT levels of 500 or -

greater, 200 to 499, and 61 to 199 IU per L in Hokkaido,
respectively. Therefore, it Is assumed that HEV RNA~
positve rate may be lower among the ALT-normal donors
(ALT < 61 IU/L) and that elimination of blood with high
ALT levels may be effective in reducing the risk of infection
caused by HEV. HEV NAT screening has been imple-
mented as a trial in Hokkaido, the highest HEV-prevalent
area in Japan. .

Further, elimination of blood donors with ALT levels.
of 500 IU per L or greater would be an effective tool to
reduce the infection risks of not only HEV but also HAV,
EBV, CMV, and B19. Although ALT testing appears effective
in decreasing the risk for infection of HEV, there are some
problems. First, ALT testing resulted in the loss of much of
the donor blood, which might have been appropriate for
transfusion. Approximately 2 percent of donated blood is
disqualified owing to an elevated ALT level of greater than
60 IU per L in Japan: Ninety-eight percent of these donors
had an ALT level of less than 200 IU per L. Furthermore,
studies in the United States and Europe have confirmed
that values of ALT in normal males are considerably higher
than those in normal females so that a single cutoff
value for ALY rejects-a higher proportion of men than
women.? Second, hepatitis viruses including HEV RNA
were detected in ALT-normal donors. It has been reported
that HEV RNA-positive samples were detected in volun-
teer donors with ALT levels of 61 IU per L. In the near
future, it is necessary to compare the.virus-positive rates
both in normal and in high-ALT donors and to reevaluate

HEV AMONG JAPANESE BLOOD DONORS WiTH KIGH ALT LEVELS

a cutoff value of ALT after considering the balance of the
benefits and costs.

Besides ALT testing, IgM anti-HEV screening may be
effective to eliminate asymptomatic HEV RNA-positive
donors in the middle stage of infection. Most of the HEV-
positive sa.mi)les with high ALT levels were also positive for
the presence of IgM anti-HEV, although neither ALT test
nor IgM anti-HEV will be effective to eliminate HEV-
positive donors in the window period. Since the zoonotic
food-borne route appears to be a major cause of HEV
infection in Japan,™*itis most important to halt the poten-
tial spread of HEV by disseminating information on the
risk of eating viscera or vaccination of animals as
reservoirs.
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Adjusted Odds Ratic*
(35% C1)

Groups tor Comparisen Crude Prev {% Positlve}

Southeast vs. Northeast US 49.0vs. 282 225 (2.2, 23)
Age group 270 years vs. <20-28 606 vs. 27.9 5.20 (5.0, 5.9)
years

Female vs. male 359vs. 288 152 (1.5,1.5)
US vs, Han-US bern 31.0vs. 62.7 040 (0.4, 0.9)
Asian vs. while 653 vs. 300 3.20 (3.0, 3.4)
Black vs. white 60.0 vs. 30.0 299{23,31)
Hispanic vs, white 50.3 vs. 50.0 227 (2.2, 2.4)
Transtused vs. non-transtused 40.3vs. 317 11311, 1.2)
Buody mass index (BM1, 27.5vs. 347 081{0.8,09)

kg/M) <18.5 v3. 235

* Adjusted for reglon, gender, age, race/ethnicity, courtry of birth, body mass index
(BM), transtusion, collection procedure, and first-time vs. repeat status.
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Conlrol Charts for Monitoring Viral Incidence Rates: An lHustration
Mart P Janssen’ (c.vanderpoel@ sanquin.nlf, Cees L. van der Poel’,
'University Medical Hospital Utrecht, Utrecht, Netherlands;*Sanquin Blood
Supply Foundation, AmsterdamNetherlands.

Background: Monitoring of new and repeat donor incidence rates is a
means to ensure conlrol of transfusion related Infectious disease transmis-
sion risks. In tha Netherlands systematic evaluation of annual incidence
rales is performed since the 1980s. Analysis of Infection data allows identi-
fication of trends in Incidence rates and of years with excessively deviating
Incidence rates, Analysis resulls can potentially pinpoint to areas for improve-
mant of blood supply safely. Methods: HIV infection data from the years
1995 through 2006 were analyzed using a Shewhart Control Chart which is
commonly applied in Industrial statistics. The likelihcod of the observed
number of incidents In a particutar year is calculated on basis of the mean
incidence rate over the whole observation period and lhs population size In
that particular year, The ed number of incil to follow
a Poisson distribution. Results: The results show lhal in (he year 2002 there
was an unusual increase in the HIV incidence rate. .The likelihood of the
obssrved 8 infections (or more) In that year on basls of the average HIV
incidence rale (0.0000057) ts less than 0.7% (1 in 138). Conclusion: Given
the low exceedance probability it is unlikely that the observed 8. Infections
in 2002 were a chance finding. This conclusion holds even if the resutt Is
corrected for mukiple testing (as there are 12 years of observation). There-
fore other causes for the incidence rate increase in this particular year
should be considered. Contrat Charts can be easily applied to monitor and
control viral incidence rales. The graphical presentalion of-the Contral Chart
(not give here) provides an intuitive and easily interpretable resull.
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Cost-Utility of a Publicly Funded Hepatitis B Vaccination Program for
Blaod Donors in British Columbia, Canada

M 8Bigham’ (watersshannon@ holmait.com), J Buxton®, $ Waters®,
*Canadian Blood Services, Vancouver, BC, Canada’BC Centre for
Disease Control, Vancouver, CanadaJUn/varsﬂy of British Columbia,
Vancouver, 8C, Canada.

Background: The cumment stralegy for preventing transh

under 25 years were estimated to have had prior HB vaccination, Sensitiv-
i y were ducted around for p of prior. HB
vaccination among donors 325 years (10-30%) end HB vaccing uptake
{80-100%). Results; As of May 2007 there were 52,758 active donors in
BC and CBS attracts approximately 8000 new donars per year in the prov-
ince. Assuming 100% vaccine uptake among eligible donors, total program
cost over the first program year ranged between $CDN 2.55 M and $CON
3.04 M. Program cost would drop to $CON 0.38 M in the foliowing year. Up
to 2.46 TT-HBV Infections might be averted in the first 2 program years, with
a coresponding range of cost-utility based on scenarios of 30% and 10%
of prior HB ion among donors >25 years, of SCON
6 92-$8.09 M per Quality Adjusted ‘Life- Year {QALY) gained. An estimated
one TT-HBV related dsath would he averled over -40-80 years. Conclu-
slons: Although costing about $2,80M in the first year (assuming 100%
uptake), program cost would drop by 87% to about $0.38 M In the lollowing
year and likely continue to decrease in ensumg years, as the proportion of
new donors pi y as a result of existing
public health HB i izath 0! The- esti cost-utility of the
program in its lirst 2 years, approx!malely $7.77 M per QALY, would also
improve over the longsr term. Although not within the usual cost-utility range
ot many heaithcare interventions, it is comparable to that of other safaty
by many blood iers over the past decade, such,
as donor nucleic acid testing for HIV and hepatitis C. virus. Conceplually,
this program coulid expand the cument means of enhancing blood safety,
which focus on donor risk behavior screening and testing, to include donor
primary disaase pravention, that better integrates blood safety into a com-
prehensive public health diseass-prevention strategy.
Disclosure of Conflict of Interest
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Detection of Hepatitis C Virus in Brazilian Blood Donors — Age
Group Study

F Carvalho' (fabricio®@ colsan.org.br), J A Barreto”, M Pares’, | Rodart?,
M Reis*, C Silva’, "COLSAN, Sav Paulo, Brazil?Sao PauloBrazil;
SCOLSAN/UNIFESF, Sdo Paulo, Brazil?Sac FauloBrazil.

Background: Hepatitls C virus (HCV) is a public heaith problem worldwide;
it is estimated that about 170 millions people are infected and 2.4 millions
only in Brazil. Blood transfusion is one way of HCV transmission that forty-
nately has relative after Introduction of ELISA and ic tests.
The 3rd generation ELISA test (ELISA1) targeted to antibodies against HCV
capsid and 4th generation ELISA test (ELISA2) directed to antibodies
against the capsid and the core profeins allied ta HCV genomic test provide
most powerfull instruments of safe HCV detection. Methods: One year
screaning ot 88,581 blood bank samples of healthy donors at COLSAN/
UNIFESP using immunological and molecular HCV. tests. It was studied 584
(0.59%) positive ELISA1 donors samples (ELISA Hepanostika HCV ultra —
BioMerrieux); all these samples were submitted to ELISA2 (ELISA Ortho
HCV ~ Ortha) and o genomic HCV ampiification by Reverse Transcriptase
Nested-Polimerase-Chain-Reaction (RT-NPCR}. The blood  donors were
distributed in five age groups, to study the rate for HCV deteclion tests,
Results: It was detecied 333 samples (0.34%) positive 1o both ELISA tests
and the presence.of HCV genome in 208 samples (0.21%). The age groups
rates were: 18-29 years ~ 0.41%/ELISAT and 0.13%/RT-NPCR; 30-39 years
- 0:62%/ELISAY and 0.19%/RT-NPCR; 40-49 years — 0.75%/ELISAT and
0.32%/MRT-NPCR; 50-59 years — 0.96%/ELISAT and 0.42%/RT-NPCR; 60-
65 years — 1%/ELISA1 and 0.27%/RT-NPCR. Conclusions: immunological
and tests that 65% HCV posltive
ELISAT test do.not comespond to posttive viral genome detection in brazilian
blood donors -at COLSANAINIFESP. Despite been characterized as healthy
donors 0.2% of the blood donators in our Institution have positive genomic
HCV test, remarkably groups 40-49 and 50-59 years, :

hepatitis B virus (TT-HBV) infection in-Canada and the United States relies
on danor behavioral risk and taboratory screening. The objective of this
sludy, undertaken in British Columbla {BC) Canada in 2007, was 0 assess

the cost-utility and benefits to transfusion safaty, of offering a publicly funded - g
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assay to detect HHV 8 genomes from DNA exiracted from purified CD1S+
8 lymphocytes from randomly selected US whole blood denors. Biood
specimens were stored at 4C overnight prior to processing. CD19+ B lynv
phocytes were selected within 24 hours of specimen coflection. Cellular
target for the GAPDH gene was used 1o quantify cel-equivalent DNAin order
1o detarmine the DNA input into the HHV 8 PGR reaction. Real-time HHV 8
PCR was run in duplicate for each donor specimen along with an HHV 8

genomic copy standard. Five-lold dilution series of a calibrated HHVB DNA .

provided 200, 40, 8 and 1.6 copies for a standard curve. Two sels of stan-
dard DNA were run with each plate, the 8 copy HHV 8 genome standard
was always detected; Ihe 1.6 copy control was defected at greater than 50%
of the time. Results: Specimens were obtained from 850 biood donors and
purified DNA from greater than 1 x 10 B cell-equivalents was obtained from
684 donors. DNA of lesser amount was oblained from168 donors. The
remaining 88 specimens did not produce sutficient DNA for HHV 8 PCR.
The quantity of celiular DNA from each donor was measured with a real-time
PCR target amplitying cellular GAPDH target. Celtular DNA equivaient to
3 x 10* B cells (which approximates total B cails from 1 mi whcle blood) was
used as input material tor each real-time HHV8 PCR reaction. No HHV 8
DNA was detected from any of the blood donor specimens. Fot the 684
donors from whom sutficient DNA were abtained, HHV 8 genomes ware not
detected in the DNA equivalant of 3 to 6 x 10° CD19+ B lymphocyles with
real time PCA which has a detaction limit of B copies per PCR reaction (85%
Cl; 0-684). Negative results from the 168 donors were patentially con-
founded by insufficient input ONA into the PCR reactions. Conclusions:
HHV8 genomes were not detected from 684 blood donors using DNA equiv-
alent of 3 to 6 x 10° CD'19+ B lymphocytes with 8 reaktime PCR, which has
a detection limit of 8 copies per PCR reaction. Thersfote, the prevalence of

" detectable HHV8 genomes in healthy blood donors is very low.

+B vaccination program for previously unvacc blood donors. N
A*health care payer” perspective, using deterministic estimales, was taken.
Fixed costs (e.g. space) and- savings from prevented Infections were nol
included. Direct and indirect program costs it with i

SP200 .
us 8 (HHV 8} In US Blood Donors
L Clu (d(nulzt@ltxm org), O Triulzi®. 'The Institute for Translusion
2 PAZinstitule of Translusion Medicine.

eligible donors through the existing regional, mixed, public heallh/physlclan
vaccine defivary model in BC, were included in the analysis, along with
refgvant-blood donor and recipient data, cblained trom Canadian 8lood
Services (CBS) and the BC Ministry of Health. Ninety percent: of donors

.45

Background: HHV-8 is a gamma-herpesvirus that causes Kaposi's sarcoma.
The prevalence of viral genomes in biood donors has not besn syswmlcalfy
studied. Methods: We a itve and i CR

proy
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Identification of a Parvovints B19 Genotype 3 Isolate in the Unlwd
States

M Gray' (Doug.Lee® Talecris.com), L Rinckel', T Glerman?, D Lee',
"Talecris Biotherapeutics, Raleigh, NC?.

Background: Parvovirus B19 (B19V) is a human pathogen freguently
detected in plasma donations through the detection of nucleic acids, Thres
B19V genotypes have been defined based on Isolalgs having greater than
10% divergence in overall DNA sequence. B18V gsnotype 3 is a rarely
occurring genotype that has been detecled primarily in Ghana with sporadic
reports in Brazil and France. B19V genotype 3 has nat been previously
reported in North America. Methods: A mutti-probe fluorogenic PCR assay
has been developed 1o ensure broad specificity for the delection of B18V.
A detection probe specific for genolype 1 contains the DNA sequence of the
B19V Au prototype strain and a secand proba contains a ONA consansus
sequence derlved from the A§ {genotype 2) prototype strain and the V8 and
D091.1 {genotypa 3} isalates. The assay was used to evaluate over 400,000
clinical samples. Determinations of the B19V virus tiler and antibody con-
centration were pertormed on samples of interest. Results: This evalyation
identified 2 series of 8 plasma donalions spanning 28 days from a single
donor [n the United States. DNA sequence analysis of nudeic acids isolated
from the index donation indicates significant homology with B19V genotype
3, The B19V titer of this series of donations showed virus liters that peaked
at greater than 10" Intemational Units (IUYmL.. The virus titar decreased
significantly over the next several donations coinciding with an increase in
IgM levels. The IgG leve!s also i d but lagged app! y 7 days
after the IgM levels. Concluslons: Recent reparts surrounding the inciderice
of the B19V genotype 3 infection among blood and Source Piasma donors
Indicate that the prevatence of this ganotype is quite low. Our data correbo-
rate these reports since testing over 400,000 clinical samples yieidad only
one donor tha!l lested positive for genotype 3. Analysls of the viral load
through the course of infection tor this donor suggests an infection cycle
similar to that associated with B18V genotype 1 infection. The significance
of datecting this rare B19V genotype 3 and its importance fo public health
is unclear.
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Methoxypoly (Ethylene Glycol) Modification of Viruses or Host Celis:
A Broad Spectrum Antiviral Prophytactic

T Sutlon' (mdscoli@ interchange.ubc.ca), 1 Scotf’, "'UBC-Canadian Blood
Services, Vancouver, BC. Canada’Canadian 8lood Services, Vancouver,
BC, Canada.

Background: Nosocomial viral infections (octh iranstusion and non-transtu-
sion associated) pose a risk lo patients. Previously, we have demonstrated
that cavalent grafting of methoxypoly {ethylene glycol) (MPEG, pegylation)
10 the surface of RBC and WBC prevented cei-ceil intaraction, allorecogni-
tlon, and cell activation, Thus, as a novel means of viral inactivation, we
evaluated the efficacy of mPEG-modification of respiratory syncytial virus
(RSV) or ils host cells as & model systom. Methods: Four mPEG linker
chemistries {cyanuric chloride mPEG (CmPEG), benzotriazole carbonale
mPEG (BTCmMPEG), succinimidyl propionste mPEG (SPAMPEG) and suc-
cinimidyl carbonate mPEG (SCIMPEG)) were tested. These mPEGs were
assessed via syncytia formation and immunosiaining using two poiymer
sizes (2 and 5 kDa) and al concantrations ranging from 0-15 mM mPEG.
For direct viral modification, ~120 syncylia forming units of ASV wers mod-
ified with mPEG, overlaid on Vero cells, and examined over § days, For
host cell medification, Vero cells were simitarly modified with mPEG, chal-
tenged with unmodified-RSV and followed for 5 days. Resulls: For all finker
chemistries examined direct modification of RSV significantly reduced the
number of syncytia. Far example, modification with 15 mM, 5 kBa SCrPEG
significanily reduced the numiber of syncyiia from 12812 to 145 (p < 0.C01)
per well (1.9 cm), Furthermore, at the same concentration, modification with
2 xDa SCPEG showed complete inhibition ot viral infection, For hest cell
modification, 5 kDa CmPEG and 2 kDa SCmPEG grafting alse inhibited
infection, rasulling in & 33 and 45% reduciion in the number of syncylia,
respeclively (p < 0.0C1). Immunostaining over 86 hours further demon-
strated the eflicacy of pegylating cither the virus or hast celts. Pegylation of
RSV with 15 mM SCmPEG (2 kDa) resulted in a >95% reduction in RSV
infeclion at 24 haurs (p < 0.6G1). Concluslons: Cur findings demonsirato
that mPEG medification of RSV or its host cell can effectivaly limil or prevent
viral invasion. Application of this technology to biood products could prove
to be a valuable method for inactivating known and unknown bload-barne
viruses. Furthermors, additiona! studies demonsirate that pegylation of
viruses, or their host cells provido, a broad spectrum anti-virat prophylaxis
effective against both enveloped and non-enveicped virusas.

Disclosure of Conflict of laterest
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Prevatence of Transfusion Transmilted Infections in Brazlian Diood
Donors as Determined by a Dyal EIA Strategy

£ Sabino" (sabinoec® usp.br), Anna Carneiro-Proielt?, S Leao?,

F Proiell’!, Thelma T Goncalez®, J E Ferreira®, A Mendrone”, B Custer®,
G Schrelbsr’, 1l International Retrovirus Epideriology Donor Study'®.
'Fundacao Pra Sangue, Sao Paulo, Brazil?Hemominas Foundation, Bzlo
Horizonte, BrazilRecile, Brazil’Belo Horizoate, BrazifBlood Systems
Research Inslitute, San Francisco, CAfUniversity ol Sao Paulo, Sao
Paulo, Brazil’Sao Paulo, Brazil?Blood Systams Research Instiute, 5an
Francisco*Westat, MD,'®NHLBI, Rockvilie, MO.

Background: Hepresentalive data on prevalence of infection imarxers
among Brazilian blood donors are scarce due 12 ihe tack of common infor-
mational systems infrastruclure and because centirmalory assays are not
routinely performad on reactive samples at the time of screening. Here wo
describe infectious marker prevaience resuils oblained in Brazil during the
first year of the study. M&hods: Donation data inciuding supplernental
testing results were collected and compiled from 3 Erazifian tleod centers
located in states of Sao Paulo, Minas Gerals and Pemambuco for 2007,
Conation samples that tested EIA repoat reactive wers tested wilh allerna-
tive EIA assays Lo confirm infection. Prevalence of transfusion transmussible
infections (TT1) were calculated Using the number of donars reactive on tne
confirmatory EIA at ‘their index donation divided by thae total number of
donors screened for that disease in 2007, Resulls: There werg 307,065
blood donations collected trom 245,445 donors at these three bicod centers,
Thirty-five percent were lirst Uime {FT) doners {n = 85,954), HIV prevalence
was 2x higher in FT compared to repeat denors. Whereas for ire other
markers prevalance was 10x or more highar in £T donors. Stralified preva-
tence in FT donors is reported in the tower portion ¢f the tablo, Strong dil-
ferences were noted by demnographic characteristics for all agents. For
example M1V prevalence in FT donors in Pernambuco is over 2x that of Sao
Paulo, Patlerns of the epicemic for each agert were dramatically diffcrent
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M J van de Laar [marita.van.de.laar@ecdc.europa.eu}?, 6 Likatavicius!, A R Stengaard?, M C Donoghoe?
1.European Centre for Disease Prevention and Control (ECOC), Stockholm, Sweden
2.World Health Organization Regional Office for Eurape, Copenhagen, Denmark

* Human immunodeficiency virus (RIV) infection remains of major

public health impartance in Europe, with evidence of increasing
transmission of HIV in several countries, This articleprovides an
overview of HIV and acquired immunodeficiency syndrame (AIDS)
surveillance data, and indicates that since 2000 the rate of newly
reported cases of HIV per million population has almost doubled
in.Europe. In 2007, a total of 48,892 cases of HIV infection were
reported from 49 of 53 countries in the Region, with the highest
rates in £stonia, Ukraine, Portuge! and the Republic of Moldova.
In the European Union (EU) and European Free Trade Association
{EFTA) countries, the predominant mode of transmission for HIV
infection is sex between men followed by heterosexual contact.
{njecting drug use is still the main mode of transmission in the
eastern part of the WHO European region, while in the central part
heterosexual contact is the pregominant mode of transmission. in
2007, the reported number of AIDS cases diegnosed decreased in
the Region overall, except in the eastern part. HIV/AIDS surveiiance

data are vita! to monitor the trends of the HIV epidemic and evaluate

public :mm,_:r responses.

Introduction .

Since January 2008, the European Centre for Disease Prevention
and Control (ECDC) and the World Health Organization Regional
Office for Europe have been jointly carrying out the. HIV/AIDS
surveillance in Europe (1), This article presents the main findings
for the whole WHO European Region, the three geographical regions
of the WHO European Region (West, Centre and East)* and the

European Union (EU) and European Free Trade Assoclation (EFTA)

countries.

TABLE 1t

HIV case reports in WHO European Region

in 2007, 48,892 newly diagnosed HIV cases (76 per million
population) were reported from 49 of the 53 countries in the
WHO European Region (no data from Austria, Ilaly, Monaco and
the Russian Federation). In the three parts of the WHO Eurcpean
Reglon, the rate of newly reported cases of HIV per miliicn
population was highest in the East (Table 1); whereas among
individual countries, the highest rates were reported in: Eslonia
(472 per million), Ukraine (285 per milllon), Portugal (217 per
million) and the Republic of Moldova (204 per million). Between

TABLE 2

O_Ennnpn:maﬁ Om:oi:‘&nm:ﬁ& numemo:ﬁ/::?nzc:wnnc..nna
in the EU/EFTA countries*, 2007 :

Number of HIV cases

Rate per milllon population
[ pércehtagalof cases

Age 15-29 years

Female

Transmission made®*
Heterasexual™* 29%
Men who have sex with men 39%
Injecting drug users 9%

* Missing data: Italy, Austria,

** Transmission group unknawn is excluded in the percentages.
*** Excludes persons originating from countries with generallsed
epidemics (4422 in Snmam

Characteristics of newly diagnosed cases of HIV wlmnnnos reported in the WHO European Region and by geographical area, 2007

Number of HIV cases : 48892

24202 1897 22793

Rate per million population
b

Age years

Female ) 13% 3%

Transmission mode*"
Heterosexual™*® 36% 29% §3% 42%
Men who have sex with men 20% 40% 30% 0.4%
-Injecting drug users . 32% 8% 13% S7%

* Missing data; Austria, Italy, Monaco, Russian Federation,
** Transmission group unknown {s excluded from the percentages.

*** Excludes persons orfginating from countries with generalised epidemics (4555 in total; 4540 fn West).
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2000 and 2007, the annual rate of newly reported cases of HIV
per miltion population has increased from 39 to 75 per mitlion
(90% increase) among the 44 countries that have consistently
reported.

HIV case reports in the EU/EFTA

In 28 of the 30 EU/EFTA countries, 26,279 cases of HIV
infection (64 per million) were reported in 2007 (Table 2}, with the
highest rates reported in Estonia (472 per million), Portugal (217
per million) and Latvia (149 per miilion). The predominant mode
of transmission is sexual contact between men (39%), foliowed
by heterosexual contact (29%), when persons originating from
countries with generalised epidemics are excluded. Injecting drug
use accounted for 9% of newly reported infections. Among the
countries that have consistently reported, the rate has increased
from 44 per million in 2000 to 58 per million in 2007, Rates of
reported HIV infection have doubled in Bulgaria, Czech Republic,
Hungary, the Netherlands, Slovakia, Slovenia, Sweden and the
United Kingdom.

The number of HIV reports among men who have sex with men
(MSM) has increased by 39% between 2003 and 2007 (Figure 1).
The number of heterasexually acquired cases has remained fairly
stable at around 6,000 cases (although higher numbers were
reported in 2004-2006). Further, the number of cases originating
from countries with generalised epidemics amongst heterasexually
acquired cases varied between 5,000 in 2005 and 4,400 in 2007.
The number of HIV reports among injecting drug users (IDUs) has
declined by 30% between 2003 and 2007.

HIV case reports by geographical area
The HIV epidemics across the three geographical areas show
remarkable differences (Figure 2).

The data suggest that the HIV epidemic in the western part
of the WHO European Region is characterised by a continuing

FIGURE 1

increase in sexual transmission of HIV infection. The distribution
of transmission modes largely mirrors that described for the EU/
EFTA countries. In 2007, 24,202 new cases of HIV infec~tion (77/
million) were reported from 20 countries (Table 1).

The HIV epidemic in the central part of the WHO European
Region remains at low and stable levels (1,897 cases; 10 per
million), although there is evidence of increasing sexual (both
heterosexual and homosexual) transmission in many countries
(Table 1). Heterosexual transmission accounted for 53% of all
reported cases, followed by 30% cases reported among MSM and
13% cases among |DUs, data on transmission mode were missing
for 33% of cases.

in the eastern part of the WHO European Region, in 2007, 14
countries reported 22,793 new HIV cases (165 per million), of which
58% were from Ukraine. The predominant mode of trans-mission
in this region is through 1DUs, accounting for 57% of the reported
cases. Between 2000 and 2007, the rate of newly reported HIV
infections has in~creased from 54 per million to 160 per million.
However, the numbers in this region are greatly underestimated as
no data were reported from the Russian Federation.

AIDS diagnoses

In 2007, 5,244 AIDS cases were reported as being diagnosed
in 48 of the 53 countries (9 per million) in the WHO European
Region (no data from italy, Kazakhstan, Monaco, Russian
Federation and Ukraine). Due to incomplete reporting and no
adjustment for reporting delays the total number of AIDS cases
Is underestimated.

Trends in AIDS diagnoses per million population (Figure 3)
have continued to decrease in the WHO European Region overali,
from 16 per million in' 2000 to 9 per milllon in 2007, mainly
due to decrease in western and central regions. probably due to
a combination of reporting delay and the effect of highly active

FIGURE 2

Number of reported HIV infections by transmission mode, origia
and year ot notification, EU/EFTA, 2003-2007

10000 —
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—i— Heterosexual contact

—%— Injecting drug user

-——%-~ Men who have sex with men - @ - Mother-ta-child

—a— Ocigin in country with

~ % - Other/undetermined
generalized épidemic .

Gata were not avaitable for: Austria, £stonia (except for 10U), Italy, and
Malta,

HIV cases per million pogu!aﬁon in geographic ureas of the WHO
European Region (West, Centre, Eass by year of notification,
2000-2007 . .

—M— West ~—Centre - 4@- fast

Data not included from: West: Andorra, Austria, France, Italy, Malta,
Monaco, Spain; Centre: Serbia; East: Russian Federation,
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antiretroviral therapy (HAART) [2]. However, during the same
period, the rate increased in 21 (mainly eastern) countries, with
the largest increases in Belarus and the Republic of Moldova.

Discussion and conclusion

HIV infection remains of major public health importance in
Europe with a continued increase in the number of HIV cases
reported [1,3]. In contrast, the number of AIDS cases diagnosed
{not adjusted for reporting delays) has continued to decline, except
in the eastern part of the WHO European Region. The data suggest
evidence of increased transmission of HIV in many countries.
However, the predominant transmission group varies by country
and geographical area and the data illustrate the wide diversity in
the epidemiology of HIV in Europe,

In 2007, in the EU/EFTA countries, also reflecting the western
part of the WHO European Region, the highest proportion of HIV
cases was reported among MSM, National prevention programmes
aimed at reducing HIV transmission within Europe should have
a strong focus on MSM (4], Migrant populations should also be
targeted in national prevention programmes and access to treatment
and care services should be ensured. Although there seems tobe a
decline in the number of new diagnoses among 10Us, this is still
the predominant transmission group in the Baltic States. In the
central part of the WHO European Region, levels of HIV remain
low and stable, al-though there is evidence of increasing sexual
transmission in many countries. In the eastern part, the number
of HIV cases has increased substantially, mainly driven by an
increase In cases acquired through IDU but also by an increase in
heterosexually-acquired cases. Interventions to control HIV among
|DUs shoutd be the cornerstone of HIV prevention strategies in the
eastern part but measures should also be strengthened to prevent
heterosexual transmission, especially targeted at those with high-
risk partners.

FrGUuRE 3

Number of diagnosed AIDS cases per mﬂlion\jl)’opnl:\lion in the
gengr.}phic arcas of WHO European Region (West, Centre, East) by
year of diagnosis, 2000-2007
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Data not Included fram: West: Andarra, Italy, Monaco; East: Kazakhstan,
Russian Federation, Ukraine -

In interpreting the presented data, it should be taken into
account that data are incomplete due to non-reporting from a few
large countries. Therefore the findings and conclusions ate limited
to the surveillance data reporied by these 49 countries. Had all
data from all countries been available, the total number of reported
HIV infections could have doubled to almost 100,000 cases in
2007.

Surveiilance of HIV/AIDS is essential to monitor the epidemic
and evaluate the public health response to control the transmission
of infections. Countries in Europe need to ensure that surveillance
data is of high quality by implementing case-based reporting
systems for HIV and AIDS cases and ensuring its completeness,
especially regarding the probable mode of transmission. Achieving
full coverage of reperting from all countries in Europe is of utmost
importance.

“The WHO European Region camprises:

The West, 23 countries: Andarra, Austria (EU) Belgium (EU), Denmark (EU], Fintand (EU),
France {EV), German{ {EU), Greece (EUL Iceland (EFTA), Ireland {EY), Tsrael, Italy (€U},
Luxembourg (EY), . Malta (EU), Monaca, the Netherlands (EU), Norway {(EFTA], Portugal EUS,
San Maring, Spain (EUL Sweden {EU), Switzerland {EFTA), United Kingdom (EUL

The Centre, 15 countries: Albania, Bosnfa and Kerzegoving, Bulgaria (EU), Croatia, Cyprus
(€U} Czech Republic (EU). Hungary (EV), the Former Yugoslav Republic of -Macedenia,
Montenegro, Poland [EU), Ramanta (EU}, Serbia, Slovakia {EU), Slovenia {EU), Turkey,
The East, 15 countries: Armenia, Azerbaijan, Belarus, Estonia (EU), Georgia, Kazaknstan,
Kyrgyistan, Latvia (EU) Lithuania (Eu), Republic.of Moldova, Russian Federatian,
Tajikistan, Turkmenistan, Ukratne, Uzbekistan,
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reported only a single apisode of MSM activity; by contrast, 42% reported
exposure that lasted 2 years or more. Of 1,652 whose date of last exposure
was recorded, 64.6% had MSM contact within the last i-year period,
and 84% within the prior 5 years. Those donors reporting a single MSM

exposure were 2-1/2 times more likaly to have reported their last exposure

more than 5 years ago compared to donors reporting mutiiple incidents
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P5-020A
Trypanosoma Cruzl Antibody Screening in US Blood Donars:
One Year Experlence at the American Red Cross
$ L Stramer’ (Dodd@ usa.redcross.org), G Foster®, R Townsend®,
D Krysztof?, € Notari®, J Trouem-Trend?, J Bradsky*, B Lenes®, M Nguyan®,
M, Proctor’, A Bet®, D ro_.vv\ C Rouault®, R Dodd”. 'American Red Crass
ical Servicss, Gat MO American Red Gross — Scienlific

(32% vs. 13%). One in saven blood donors with a single MSM
reported that the exposure was within the last 3 months, Conclusions:
The epidemiology of HIV in the United Stales shows 2 strong association
between MSM activity and risk for HIV infsction, justifying the exclusion
from blood donation of men with ongoing MSM exposures. Harmonizing
the delerral period tor MSM exposure 1o that of other TTV1 risks (1-year)
or 1 that of other tissue donations (5 years) is likely k lead to only modest

increases in the proportion of MSM-deferred donars whd regalin eligibility, .

baring signlficant changes in the presentng donor population. From our
population, only & small minority appear to present a risk profile epidemio-
logically distinct from those MSM deferrals with ongoing or recent
eXposures.
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Background: T. cruz, the blood-borne parasite that causes Chagas
disaass, Is endamic in most of Latin America. The majority of Intected indi-
viduals acquire Infection ouiside the US; same autochthonous cases have
been reported. Blood donor screening for mast of the US was Initiated during
2007 (75-90% of the US blood supply); we report he ARC expenonca.
Methads: All donations collecied on or afler 1/29/07 were screened using
the Orlho T. cruzi ELISA, All repsat reactive (RR) and initially reactive
samples repealing whh one or both retesls in a 10% negative gray zone
were lested by RIPA (Quast); in addition, all reactive donors wara inviled to
participate in foliow up (Uu} testing and the completion of a donor risk quas-
tionnaire. F/u samples from RIPA (+) donors at index were retested simuk
tangously by ELISA, RIPA (in-h ), PCR (in-hy ) and ture (HC,
in-house) whereas t/u samplas trom RIPA {-) donors were tested by ELISA
and the other tests only If ELISA RR, Reciplenis of prior components from
RIPA (+) donors wera traced and consenting recipients lested Results:

Spair?Banc de Sang | Yeixits da Calalunya, Spair|
Spain,

Introduction; Tolerance of T cells to non-structural antigens of HCV virus
may explain persistent infection. We hypothesize that this state can be
reversad ex vivo in absence of the anergy-inducing antigens and in pres-
ence of homeostatic cylokines, Alms: To Isolate HCV-gpecific CO4 T calls
from chronic patieris according to antigen-induced surface expression of
CD154 and ‘determine the degree of functional restoration after ex vivo
expansion in absence of antigenic stimulus. Patients and methads: Lym-
photytes from peripheral blood were obtained from 5 patients with persis-
“tent infaction and § patients with spontaneous resolved infection, After
stimulation with NS3-hellcasa iao:.v_g Ego_: ,1ha CO4+/CD154+ lym-
phocytes were selected and dad in plete medium

with IL-71L+15 during 3 weaks. Cellular phenotype was determined by flow
cylomelry (CD4/CD4SROVCCR7/CDB2L). HCW-specific cellular immune
response was measured by IFN-gamma spot forming units' (SFU; ELISPOT
assay) and soluble cytokine production of IFN-gamma, iL-4 and IL-10
{CBA). Proliferation was determinate by CFSE. Resuits: In the group of
chronic patients the mean yleld of sorted CO4+/CD 154+ was 0.076% while
in the recovered patlents was 0.61% of sorted CD4+ cells, After 21 days

by ion for ARC donors is shown in the table for
A\Nm\cﬂ 1/28/08. The RR rale (586/6,549,933) was 0.009% or 1:11,177;
120/586 (22%) confirmed (+} of which 2 wers In the 10% gray zons. An
additional 68 RIPA (+) donors from South Florida ware Identlfied by the ARC;
this was the highest prevalence area of the US (1:3600). An ELISA S/CO
ot 3.8 or greater had a 95% likelihood of being RIPA (+}. RIPA (+) donars
(75} as compared to RIPA {-) danors (169), who provided risk info, were
12-225 times more likely fo have & known risk factor; neverthaless, 18 (24%)
RIPA (+) donors bom In the US had no identilled risk factors. ELISARIPA
false {+} must be considered as 3 posshhility for soma of Lhese potential
autochthonous cases. The remaining RIPA (+) donors were [linked to 12
endemic_countries. 268 transfused compaonents from 56 RIPA (+) danors
were traced lo 155 recipients; 68 Vu samples wers collecled from 65 recip
lents including only 7 who recelved piatelets. Of the 68 samples tesled, 7
had Isolaled reactive test results: nons ELISA RR but either RIPA or PCR
(+) plus 1 ELISA/RIPA (+) recipient bom In an endamic country. No recipient
could be demonsirated to have been infected by tansfusion. In conast,
PCR and In found that 3-15% of RIPA (+) donors may have circulaling
Donor pr ls 1:;30,000; most infected
ac‘sa 7w<. established risk faclors however 24% did nol. Although para-
sitemia could be demonstrated in Intected donors, there wers no unequivo-
cal cases of infection among the 65 recipients tested.
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of culture, sorted cells had expanded 3 logarithms and, after ex vivo expan-

sion, 96-98% of cells had sffected memary phenotypa. In patlents with

persisiant infection, mean IFN-gamma production for expanded NS3-hell-

case specific cells was 785 SFU/OES CD4+, that is, 42 tmes higher than
ﬂ N basal production (19 SFU/MOE5S CD4+) by only three-fold increase in
S pallents with resolved Infection (752 vs. 252 IFN-gamma SFU/CES CD4+).

CBA assay confirmed production of IFN-gamma (943.6 pg/ml for NS3-spe-

cific T celis vs. 7.65 pg/mi for basal CD4+) In Individuais with persistent

intection, and mean production of IL-10 and IL4 for specific T cells was

327.7 pg/mi and 92.8 pg/mi, respactively and higher than basal CD4+ pro-

duction {43 and 6.75 pg/ml}. Proliferation capacity was not diffarent.

batween CD4+ specific and basal CD4 T cells. The expanded cells did not

respond or proliferate when cliftured with HCV core protein and therefore

specificity of selection and expansion to NS3-helicase protein was con-

firmed. Conclusions: We were abls lo select NS3-specific T CO4 cells In

patiants with persistant infection‘and to expand them ex viva with homeo- Magan Nguyen, Malanle Proctor, Anne Bet, Charles Rouaift, Roger

static Interleuking, In absence of the anergy-inducing antigens, the capac- Dodd: Nothing to Disclose

ity to produce IFN-gamma is restored thus confurning the presance of David Leiby: Ortho Clinlcal Diagnostlcs — Consulting or Board of Director

anergle 4 cells in chronic patlents. This findlng also raises the voﬂdEQ Fees

of ies for adoptive f y in non

nizoma nz?:u_ §m~m3~ or difficult to treat ucv_unﬁ such as liver _E:m

plant patients, .
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Subject PRO/AH/EDR> Ljungan virus, intrauterine fotal death ~ Swedsn

LJUNGAN VIRUS, INTRAUTERINE FETAL DEATH - SWEDEN

A ProMED-mail post
<http./ /www.promedmail.org>

" ProMED-mail is a program of the

Intemational Society for [nfectious Dltuus
<http:/ Awww.isid. org)

Date; Wed 28 Jan 2009

From: Bo Niklasson <bo.niklasson@medcellbiolyy.sed

Ljungan virus associated with intrauterine fetal death in humans (Sweden)

INFZ2008-009

about ISID { membership | orograms | publications | resources | 13th ICID | site map

Liungan virus (zenuvs _Parechoviruz,, family Picomaviridae )hys

been shown to cause fetal death and malformations in laboratory mice. -

The virus now has been associated with intrauterine fotal deaths in
humans based on both laboratory and epidemiological evidence. This
virus was isolated from one, of its wild rodent reservoirs, the bank
vole (Myodes gareolus_), near the Ljungan River in central Sweden
(1. 2), Ljungan virus also has been identified in wild rodents in the
USA (3, 4). Ljungan virus is related to cardioviruses, picomaviruses
which also have rodents as their main reservoir hosts.

Cardioviruses and their role as potential human pathogens recently
were discussed on ProMED — see ProMED archive refs. below.

Studies with laboratory mice showed that more than hatf of the dams
infected with ungan virus during pregnancy und then exposed to
stress gave birth to pups that died during the nnﬁnaul period (8),
Malformations of the central nervous system, including hydrocephaly
[water on the brain] and anencephaly {lack of brain), were seen in
some of these offspring.

Recent studies in Sweden found Ljungan virus in placenta and tissue
from human cases of intrauterine fatal death IUFD) using both
immunohistochemistry and real time RT-PCR (6, 7). Placentas from
normal pregnancies have been used as controls and found to be Lungan
virug-negative, An intriguing ion b .the incid of

IUFD and cyclic rodent density has been observed. Ljungan virus aiso
was found in ons IUFD case in the United States. -

References:

1. Niklasson B, Kinnunen L, Homfeldt B, Horling J, Benemar C,
Hedlund KO, et al. A new picornavirus isolated from bank voles
(Clethrionomys glarsolus). Virclogy 1998 Mar 1;255(1):86-93.

2. Niklagson B, Nyholm E, Feinstein RE, Samsice A, Homfeidt B.
Diabetes and myocarditis in voles and lemmings at cyclic peak
densities—induced by Ljungan virus? Qecologia 2006 Nov:150(1)1-7.
3. Main AJ, Shope RE, Wallis RC. Characterization of Whitney's
Clethrionomys gapperi virus isolates from Massachusetts. «J Wild! Dis
1976 Apr:12(2):154-64, 2

4. Whitney E, Roz AP, Rayner GA. Two viruses isolated from rodents
(clet.hnonomys gapperi and Microtus pennsvivanicus) trapped in St
Lawrence County, New York J Wildi Dis 1970 Jan;6(1%48-55.

5. Samsios A, Feinstein R Saade G, Sjoholm A, Homfeldt B, Fundels
R. et al. Intrauterine death, fetal matformation, and delayed
pregnancy in Ljungan virus-infected mice. Birth Defects Res B Dev
Reprod Toxicol 2006 Aug77(4)x251-6.

6. Samsioe A, Papadogiannakis N, Hultman T, Sjoholm A, Kiitz W,
Niklasson B. Ljungan virus present in intrauterine fetal death

diag d by both immunohistochemistry and PCR. Birth Defects Res A
Clin Mol Teratol 2009 Jan 9.

7. Nkl 8, Samsioe A, Papadogiannakis N, K L'A.Homf!ldtB
Saade GR, et sl. Association of zoonotic Ljungan virus with
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intrauterine fetal deaths. Birth Defects Res A Clin Mol Teratol 2007
Jun;79(6):488~93.

Bo Niklasson,
Professor
Uppsala University

<bo.niklasson@medcellbiol.uu.se>

[The ganus Parechovirus_ is one of the 8 genera comprising the
family _Picomaviridae_and includes 2 species, Human parechovirus_
and _Ljungan virus_ According to Virus Taxonomy (The Eighth Report
of the Intemational Committee on Taxonomy of Viruses), the human
parechoviruses replicate in the respiratory and gastrointestinal
tracts. Infection is particularly prevalent in young children but is
probably mostly asymptomatic. In addition to respiratory infections
and diarrhea, infections of the central nervous system have been
reported ionally. The cy hol may be unusual in including
changes in granularity and chromatin distribution in ths nuclsus when
viewed by the electron microscope. Isolates of Ljungan virus appear
to infect predominantly rodents. The predicted protein sequences of
parechoviruses are highly divergent, with no protein having a-greater
than 30 percent level of identity compared with corresponding
proteins of any other member of the family Picomaviridas, The
American and Swedish isolates.of Ljungan virus show some divergencs,

wrexProfessor Niklasson has indicated that he is sesking
collaborators to pursue these observations in greater depth. Anyone
with an interest or involvement in the field should contact Professor
Niklasson directly sxkxs

- Mod.CP]

[see also:

2008

-

Cardiovirusas, human (02); global presence 20080811.2845
Cardioviruses, human: 1st report 20080910.2824-

1998

Myocarditis, rodent vector — Sweden 19980720.1371
............ ..chc/cp/msp/jw

ProMED-mail makss every effort to verify the reports that
are posted, but the accuracy and completeness of the
information, and of any. statements or opinions based
thereon, are not guararteed. The reader sssumes all risks in

- using information posted or archived by ProMED-mail. [SID
énd its associated service providers shall notbe held
responsible for ervors or omissions or held liable for any
damages incurred as a result of use or reliance upon posted
or archived material.

Become 8 ProMED-mail Premium = Subscriber  at
1/ Lwvew isid,org/ProMED Mail Premium. shtmt>

Visit ProMED-mail's web site at <h tp://www.promedmail.orgd.
-Send all items for posting to: promed@promedmail.org

(NOT to an individua! moderator). If you do not give your
full name and ifﬁliaﬁm,h may not be posted. Send

s to subscribe bscribs, .get archives, help,
ete, to: ma‘ordon1o@gr«ﬁgdma'lag, For assistance froma
human being send mul to: ' owner~promed@promedmail.org.
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Nigeria: Lassa Fever - Specialist Expresses Concern Over Spread

Adibe Emenyonu 16 February 2

1in — The Chief Medical Director of Irrua Specialist Hospital, Prof George Akpede, has expressed concern cvor
wide spread of Lassa fever in recent times, a_mn_omsm that out of 229 suspected cases reported between January a
December 2008, 30 people died.

Prof Akpede, who spoke at National Lassa Fever Stakeholders Forum at Ekpoma, weekend noted that there had b
a marked rise in the number of suspected and confirmed cases between December 2008 and January 2009
representing about 60 percent and 80 percent increases respectively.

West African Markets

Take a Free Trial Today. Latest
Palitica!l and Economic Analysis
www .businessmonitor.com/iwestafrica

K1) Ads by OOOMF

3, however, disclosed that some drastic measures were under way as the irrua Specialist Teaching Hopital had
entered into parinerships with Behard-Notch Institutue of Tropical Medicine, Hamburg, Germany and Harvard
University, USA for collaboartion in lassa fever research and control efforts.

Part of of the collaboration according to him had resulted in the donation of diagnostic facilities for the confirmation
the disease in the hospital without samples being nedded to be sent out of the country any longer,

In his contribution, member representing Esan Central/Esan West/lgueben Federal Constituency in the House of
Representatives, Mr. Patrick Ikhariale, also expressed concern over the spread of the lassa fever epidemic naticin-v
and called for urgent control measures at the national level.

lkhariale assured that he would draw the attention of the National >mmmm&_< to the menace posed by the disease (¢
millions of Nigerians.
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LASSA FEVER - NIGERIA
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A ProMED-mail post
<http://www.promedmail.org>

ProMED-mail is a program of the
International Society for Infectious Diseases
<http://www,isid.ozg>

.
Date: Mon 16 Feb 2009
Source: AllAfrica, This Day report -(edited]

<http://allafrica.com/stories/200902160188. html>

Nigeria: Lassa fever -- specialist expresses. concern over spread

‘The chief medical director of Irrua Specialist Hospital, Prof George

Akpede, has expressed concern over the wide spread of Lassa fever in
recent times, disclosing that out of 229 suspected cases reported
between January and December 2008, 30 people died.

Prof Akpede, who spoke at National Lassa Fever Stakeholders Forum at
Ekpoma [at the] wéekend ([14-15 Feb 2009} noted that there had been a
marked rise in the number of suspected and confirmed cases between
December 2008 and January 2009 representing about 60 percent and 80
percent increases respectively. He, however, disclosed that some.
drastic measures were under way as the Irrua Specialist Teaching
Hospital had entered into partnershlps with Behard-Notch Institute. of
Tropical ‘Medicine, Hamburg, Germany, and Harvard University, USA for
collaboration in Lassa fever research and control efforts. Part of
the collaboration, according to him, had resulted in the donation of
diagnostic facilities for the confirmation of the disease in the
hospital without samples having to be sent out of the country any longer.

In his contribution, [the] menmber representing Esan Central/Esan
West/Igueben Federal Constituency in the House of Representatives,
Mr. Patrick Ikhariale, also expressed concern over the spread of the
Lassa fever epidemic nation-wide and called for urgent control
measures at the national level. Ikhariale assured that he would draw
the attention of the National Assembly to the menace posed by the
disease to millions of Nigerians.

{Byline: Adibe Emenyonu]

Communicated by:
ProMED-mail Rapporteur A-Lan Banks

[Lassa fever is a zoonotic disease€,swhereby humans become infected

from contact with infected animals. The animal reservoirs of Lassa

virus are rodents of the genus _Mastomys_, the "multimammate rat.”

Lassa virus-infected animals do not become ill, but they can shed the
virus in their urine and faeces. (A photograph of a multimammate rat

can be accessed at

<http //3i127.photobucket. com/albums/p145/hawthorrrats/other%ZOpets/nultls/[

In humans Lassa viral haemorrhagic fever is an acute illness of 1-4
weeks duration that occurs in West Africa. The virus is a
single-stranded RNA. virus belonging to the. virus  family
_Arenaviridae_. Lassa fever is known to be:endemic. in Guinea
(Conakry), Liberia,’ Siegra Leone, and’ pazts of ngerxa, but probably
exists in other West ican countrles as well :

J 0 i . tem A sAm s ARY mAsAAAAR S ARAALASE tim asan manns T e~ Annn tnn .

Visit ProMED-mail's wef(site at <htt

About 80 percent of human infections are asymptomatic; the remaining
cases have severe multi-system disease, where the virus affects
several organs in the body, such as the liver, spleen, and kidneys.
The incubation period of Lassa fever ranges from 6~21 days. It has
been estimated that about 300 000 to 500 000 cases of Lassa fever and
S000 deaths occur yearly across West Africa. The overall
case-fatality rate is 1 percent, and up to 15 percent among
hospitalized patients.

The disease is especially severe late in pregnancy, with maternal
death and/or fetal loss occurring in greater than 80 percent of cases
during the 3rd trimester.

Humans usuvally become infected with Lassa virus from exposure to
excreta of infected _Mastomys_. Lassa virus may also be spread
between humans through direct contact with the blood, urine, faeces,
or other bodily secretions of a person with Lassa fever. There is no
epidemiological evidence supporting ‘airborne spread between humans.
Person-to-person transmission occurs in both community.and health
care settings, where the virus may be spread by contaminated medical
equipment, such as re-used needles.

The current increase in cases of Lassa fever in some parts of Nigeria

may by a consequence of increased abundance of the vector or some

other factor resulting in increased contact between humans and

rodents promoting the spread of the disease in the human population. - Mo

The HealthMap/ProMED-mail interactive map of Nigeria is available at
<http://healthmap.org/premed/en?v=9.6,6.1,6>. - CopyEd.MJ]

[see also:

Lassa fever - UK ex Nigeria (03): fatal 20090130.0414
Lassa fever - UK ex Nigeria (02) 200901
Lassa fever - UK ex Nigeria 20090123,
2008

Lassa fever - Nigeria (02) 20080611.1847
Lassa fever - Nigeria: (Ebonyi) 20080323.1100

Lassa fever - Nigeria 20071205.3925

- Lassa Fever - South Africa ex Nigeria 20070222.0657

Lassa fever - Nigeria (Edo) 20083

303.0824

Lassa fever - Nigeria (Edo) 20040214.0437
Lassa fever - Nigeria: RFI 20040213.0482

Lassa fever, Suspected - Nigeria (Edo) (02) 20010319.0552
Lassa fever, suspected - Nigeria (Edo): RFI 200103 524

~ Lassa fever - Germany ex Nigeria (03) 20000424.060°

Lassa fever - Germany ex Nigeria (02) 20000405.0437
Lassa fever - Germany ex Nigeria 20000404.04535]
................................... cp/mj/dk
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are posted, but the accuracy and completeness of the
information, and of any. statements or opinions based
thereon, are not guaranteed. The reader assumes all risks in
using information posted or archived by ProMED-mail. ISID
and its associated service ~providers shall not be held
responsible for errors or omissions or held liable for any
damages incurred as.a result of use or reliance upon posted
or archived material. .
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YELLOW FEVER - SOUTH AMERICA (20): BRAZIL (SAO PAULO)
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Date: Tue 31 Mar 2009
Source: Terra [in Portuguese, trans & summ. Mod. TY, edited)
<http://noticias.terra. com. br/brasil/interna/o0,,013672572-E1306,00.html>

Public health physicians of Universidade Estadual Paulista (UNESP)
who are fighting the epidemic of yellow fever [YF] in the interior of
Sao Paulo [state] were surprised on Tuesday [31 Mar 2005) to see the
transmission of disease from a mother to her child. The discovery is
unprecedented. "This type of transmission scared us because it has
never been reported before in the medical literature," said Tania
Ruiz, Coordinator of the Center for Epidemiological Surveillance 'of
the Hospital of Unesp in Botucatu (Sao Paulo).

According to the Coordinator, the serological tests proved that a
baby, son of a [YF)] infected mother, was born with the disease. The
serological tests are results of studies by researchers from UNESP
and other institutions of the country According to Tania, the
immediate importance of discovery is in the procedures adopted in
epidemics the disease. "From now on, we need to take more care with
pregnant [YF cases]," she explained.

The epidemic of yellow fever in Sao Paulo began on 27 February
[2009) . This Tuesday (31 Mar 2009], 2 more cases were reported. The
total documented confirmed deaths from the disease reached 8§ in the
cities of Piraju, Sarutaia and Itatinga in the southern part of the
state. So far, 15 total reported [YF cases] were confirmed.

Mass vaccination is still being done in health posts and even
supermarkets. According to Tania, over 90 percent of residénts of
" these municipalities are immunized, which reduces tle risks [of YF
infection) . However, most health concern is to prevent the disease,
currently consideréd to be a sylvan [jungle transmission cycle], that
might move into an urban area.

So far, all cases are related to victims who were in rural areas.
According to public health officials, the expansion of the disease
into urban areas would be *a disaster "

Communicated by:
ProMED-PORT
<promed@promedmail . org>

[This is not surprising, nor is it a reason for alamm. The yellow
fever virus is. a flavivirus; other flaviviruses, such as dengue
virus, can have transplacental transmissien.

The péor infant, now an orxphan, is not a public health thréat for
urbanization of yellow fever, should it happen, it would certainly °
not be by means of a case (rare) of vertical transmission. - Mod.LJSJ

[A map of Brazil showing the location of Sao Paulo state can be accessed at
<http://www.lib.utexas.edu/maps/americas/brazil.jpg>.

A HealthMap/ProMED-mail interactive map of Brazil can be accessed at
<http://healthmap.org/promed/en?g=34511334v=-10.8,-53.1, 4>

- Mod.TY)
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Yellow fever - South America (19): Brazil (SP) 20090326.1180
Yellow fever - South America (18): Brazil (SP) 20050323.1140

Yellow fever - South America (17): Brazil (RS}, monkey 20090223.0748

Yellow fever - South America {16}: 20090219.0700

Yellow fever - South America (15): Brazil {RS) 20090211.0618§

Yellow fever - South America (14): Brazil (MG ex RS) 20090201.0456

Yellow fever - South America (12): Brazil (RS) 20090128.038%

Yellow fever - South America (08): Brazil (RS} monkey, susp.

20050122.0278

Yellow fever - South America (07): Brazil (RS), susp. 20050120,0251
Yellow fever -~ South America (06): Brazil (RS), susp 20080118.0211

Yellow fever - South America {(02): Brazil (RS), susp., corr.

20090108,0051

Yellow fever - South America (02): Brazil (RS), susp. 20090108.007%

2008

Yellow fever - South America (26): Brazil (SP)}, Peru 20080608,1823

Yellow fever - South America (19): Paraguay 20080326.1136
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The findings in this report are subject to at least threc limita-
tions. First, identification of hospitalizations for pneumonia
and nonpneumonia ARI was based on ICD-9-CM codes and
might be subject to misclassification, despite internal quality
contro] and validation for consistency within the Nationwide
Inpatient Sample. Second, establishing the etiology of pneu-
monia Is difficult. Nationwide Inpatient Sample data are
deidentified before public release and chart reviews cannot be
performed 1o confirm recorded diagnoses. Because most pneu-
mococcal pneumonias are classified as pneumonias without
further characterization, this report provides an estimate of
the effect of PCV7 on all-cause pneumonia without regard to
pneumococeal seratypes. Furthermore, serotyping is not part of
routine diagnostic work-ups, and this information would not
be recorded in medical charts. However, the decrease in non-
pneumonia ARI hospitalizations among children aged <2 years

- suggests that the decreases in pneumonia hospitalizations
were unlikely to result from a shift in coding of pneumonia
to nonpneumonia ARI codes. Finally, factors other than shifts
in coding could affect hospitalization rates. Reduced clinician
concerns for severe pncumococcal disease among immunized
children, for example, might lead to outpatient treatment
rather than hospitalization. However, other data indicate that
ambulatory-care visits for pneumonia among children aged
<2 years also have decreased since introduction of PCV7 (5).
In addition, the proportion of all hospitalizations that were
atuributable to pncumonia or nonpreumonia ARI decreased
significantly, suggesting that the declines were unlikely to result

-from a secular reduction in overall hospitalization rate.

Despite the substantial morbidity associated with childhood
pneumonia, no pneumonia-specific prospective population-
based surveillance system axists for monitoring trends in the
Incidence of pncumonia hospitalizations or pneumonia-related
ambulatory-care visits in the United States. Monitoring child-
hood pneumonia is important for the evaluation of effects of

current and future pneumococcal immunization programs.
Increases in pneumococcal discase caused by serotypes not
included in PCV7 could result in some increase in pneumonia,
even though observed increases in non-PCV7 serotype IPD
have been modest thus far (9). In addition, extended-valency
pneumococcal conjugate vaccines are expected to be licensed
by late 2009 to early 2010 and might further reduce pncumo-
nia rates. Finally, vaccination of children against influenza, as
recommended by the Advisory Committee on Immunization
Practices, is increasing and also might reduce pncumonia
hospiralization rates (J0).
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Possible Congenital Infection
with La Crosse Encephalitis Virus —
West Virginia, 2006-2007

La Crossc encephalitis virus (LACV) is a mosquitoborne
bunyavirus of the California encephalitis serogroup (1), During
2003-2007, West Virginiz had the greatest number of cases
(95) and highest incidence of LACV diseasc (5.1 cases per
100,000 population) of any state.” The majority of persons
infected with LACV cither have no symptoms or a mild
febrile illness; a limited number experience encephalids (2).
Although only 1%-4% of those infected with LACV develop
any symptoms, children aged <16 years are at highest risk
for severe neurologic discase and possible long-term sequelac

(2,3). The effects of LACV infection during pregnancy and

the potential for intrauterine transmission and adverse birth or

. developmental outcomes are unknown. This report describes

the first known case of LACV infection in a pregnant woman,

‘with evidence wmwozmzo congenital infection with LACV in

her infant, based on the presence of immunogiobulin M (IgM)

*Confirmed and probabic California serogroup viral (mainly La Crosse)
encephalitls cases, human, United States, 1964-2007, by stare. Available ar
htpil/wew.cde.govincidod/dvbidfarbor/pdfical_lsc.pdl,
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antibodies in umbilical cord serum at delivery. The infant was
born healthy with normal neurologic and cognitive functions
and no LACV symptoms. Further investigation is needed 10
confirm the potential for intrauterine LACV transmission
and o identify immediate and long-term health risks posed
10 infants. Because of the potential for congenital infection,
pregnant women in arcas where LACV is endemic should be
advised to avoid mosquitoes; health-care providers should
monitos for LACV infection and sequelac among infants born
to women infected with LACV during pregnancy.

In August 2006, a previously healthy woman aged 43 years
in week 21 of her pregnancy was admitted 1o a West Virginia
hospital after experiencing severe headaches, photophobia, stiff
neck, fever, weakness, confusion, and a red papular rash. The
patient had reported a 3-month history of severe headaches,
which were diagnosed initially as migraines and treated with
morphine for pain. Two previous pregnancies had proceeded

- without complication, and each resulted in delivery of a healthy
infanc. The patient’s medical history included anxiety, depres-
sion, and hypothyroidism, for which she received ongoing
thyroid hormone replacement therapy. .

After hospital admission, analysis of cerebrospinal fluid
revealed an elevated white blood cell count (556 cells/mm?
[94% lymphocytes, 5% monocytes, and 1% polymor-
phonuclear neutrophilic leukocytes]), elevated protein
(66 mg/dL), and normal glucose (55 mg/dL). A diagnostic
panel for viral encephalitis was performed, and the padient’s
serum was determined positive for the presence of LACV-
specific IgM and immunoglobulin G (IgG) andbodies by
immunofluorescence assay and for IgM by capture enzyme-

linked immunosorbent assay (ELISA) (Table). The patient’s
serum was negative for IgM and IgG antibodies to the other
three diseases in the diagnostic pancl: eastern‘equiné encepha-
litis, western equine encephalitis, and St. Louis encephalitis. A
diagnosis of La Crosse encephalitis was made, and supportive
therapy was initiated. During hospitalization, the patient
experienced a low-grade fever and exhibited panleukocytosis
(absolute neutrophil count: 12,800/zL), which persisted after
discharge despitc resolution of clinical signs. ’

After reporting the case to the West Virginia Unvn_d,soa of -

Health and Human Resources, active follow-up of the patient
and her fetus was initjated in collaboration with the patient’s

primary-care providers and CDC. With her consent, the .

patient’s medical and prenatal historics were reviewed. Because
guldclines for evaluating pregnant women infected with LACY
do not exist, interim guidelines for West Nile virus were psed
to direct matemal and infant follow-up (4). Specifically, col-
lection of blood and tissuc products at time of delivery was
arranged with the patient’s obstetrician. Umbilical cord serum
and maternal serum were tested for LACV-specific antibodies
by ELISA and serum-dilution plaque-reduction neutralization
test (PRNT). Sera also were tested for neutralizing antibodies
to the closely related Jamestown Canyon virus by PRNT to
rule out potential cross-reactivity. Umbilical cord and placental
tissue were tested for LACV RNA by reverse transcription—
polymerase chain reaction (RT-PCR). Date were collected
regarding the infants health at delivery and through routine
well-child visits during the first 6 months of life.”

The patient had a normal, spontancous, vaginal delivery of
a healthy girl dt approximately. 40 weeks gestation. The child

fon'and foll p ot possible congenital infecti with La Crosse

TABLE. Summary of laboratory test results during i [*]

encephalitis virus (LACV) — West Virginla, 2006-2007

Collection dste Specimen - Test - Result

August 20, 2006 Maternal serum LACV igM°capture ELISAt Positive
Matemal serum LACV IgM IFAS Posltive
Matemal serum LACV igG1iFA : Posltive
Matemal serum LACV neutralizing antibodies PRNT™ Positive
Matemal serum JCVH neutralizing antibodies PRNT Negative

Janusary 5, 2007 , Placental tissue LACV RNA RT-PCR# Negative
Umbilical cord tissue LACVRANART-PCR . " Negative
Umbilical cord serum LACV igM capture ELISA Positive
Umbllical cord serum LACV 1gG capture ELISA . Equivocat
Umbilical cord serum LACV neutralizing antibodies PRNT Positive
Umbilical cord serum JCV neutralizing antibodies PRNT Negative

March 23, 2007 Maternal serum LACYV IgM capture ELISA Negative
Maternal serum LACV lgG capture ELISA Positive -

* immunoglobulin M,

t Enzyme-linked immunosorbent assay.

§ Immunofluorescence assay.

% immunoglobulin G..
** Plaque-reduction neutralization tesl.
1 Jamestown Canyon virus, ’
§ Reverse iranscription-polymerase chain reaction.

T
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had normal birth weight (2,970 g), length (52 cm), and head
circumference (33 cm). Apgar scores at 1 minute and 5 minutes
postpartum were within normal limits (8 and 9, respectively).

LACV-specific IgM antibodies were detected in umbilical cord’

serum, although no evidence of LACV RNA was detected in
umbsilical cord tissue or placental tissue by RT-PCR (Table).

The mother declined collection of additional specimens of
infant serum for confirmation of congenital LACV infection.
Maternal serum collected at 11 weeks postparturm was positive
for LACV IgG antibodics but negative for IgM. Except for
intermittent nasal congestion associated with upper respiratory
infections, the infant remained healthy and exhibited appropri-
ate growth and development through the first 6 months of life.
No neurologic abnormalities or decreased cognitive functions
were observed. .
Reported by: A Hinckley, PhD, Div of Vector-Borne Infectious Diseases,
National Censer for Zoonotic, Vector-Borne, and Enteric Diseases;
A Hall, DVM, EIS Qfficer, CDC.

‘Editorial Notes This report summarizes the first case of

symptomatic LACV infection identified during pregnancy.
Congenital LACV infection of the fetus was suggested through
identification of IgM antibodies in umbilical cord serum,
although the newborn was asymptomatic and development
was normal. Although unlikely to cross the placental bartier,
LACV IgM antbodies detected in cord serum might have
been attributable to transplacental leakage induced by uterine
contractions that disrupt placental barriers during labor, which
has been documented for anti-Taxgplasma 1gM antibodies (5).

. Because specificity of standard laboratory techniques used to
.detect LACV IgM antibodics in cord scrum or newborn serum

is unknown, a follow-up evaluation of infant serum is neces-
sary to confitm congeniral infection. However, in this case,
the mother declined collection of any additional specimens
from her infant. . ’
Certain infectious discases have more severe clinical presenta-
tions in pregnant women (6). Symptomatic LACV infection is
rare among adults; therefore, effects of pregnancy on the risk for

. or severity of illness are unknown. Because LACV-specific IgM

can be present foras long as 9 months after infection (J), LACV
might not have been responsible for the symproms reported
during this woman’s pregnancy. However, the woman resided
in an area where LACV is known 10 be endemic; during 2006,
16 (24%) of 67 LACV cases in the United States reported to
CDC occurred in West Virginia, including three other cases
from the same couny as this patient.’ Although antimicrobial
treatment of pregnant women often is controversial because
of limited information regarding efficacy and risk to the

+ 12 Crosse encephalitis, human: cumulative 2006 data. Available at hrep://disease
maps.usgs.gov/2006/lac_us_human.heml.

developing infant (7), certain in vito evidence indicates that
the antiviral agent ribavirin might be useful for reating LACY
infection in nonpregnant patients (2). However, supportive
treatment continues as the standard of care for managing all
LACV patients {2).

Congenital infection with other arboviral diseases has been
reviewed and documented previously (8). Although no human
congenital infection with a bunyavirus of the California
serogroup has been reported, congenital infection with other
bunyaviruses of the Bunyamwera scrogroup has been associ-
ated with macrocephaly. In addition, animal studies have
determined that infection wich LACV during pregnancy can
cause teratogenic effects in domestic rabbits, Mongolian gerbils,
and sheep (9,10).

Pregnant women in areas where LACV is endemic should
take precautions to reduce risk for infection by avoiding mos-
quitoes, wearing protective clothing, and applying a mosquito
repellent to skin and clothing. Additionally, health-carc pro-
viders serving areas where LACV is endemic should consider
LACYV in the differendal diagnosis of viral encephalitis. As
a nationally notifiable discase, all probable and confirmed
cases of LACV should be reported 1o the appropriate state
and local public health authorities. When LACV infection is
suspected in a pregnant woman of infant, appropriate serologic
and virologic testing by a public health reference laboratory
is recommended. Testing breast milk for the presence of
LACY also might be reasonable 10 evaluate the potential for
maternal-infant transmission and to determinc the suitability
for continued breasfeeding. Additional investigations are
needed to confirm the potential for congenital infection with
LACV and to identify immediate and long-term health risks
LACYV poses to infants.
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7. Cono J, Cragan )D, Jamieson D], Rasmussen SA. Prophylaxis and d ! Alth . A . S
trearment of pregnant women for emerging infections and bioterrorism produce results (5.6). ough ﬂp'd and inexpensive, AFB R ¥
emergencies. Emerg Infect Dis 200612:1631-7. smear microscopy is limited by its poor sensitivity (45%—80% H B R
8. ;3]233%?'1‘;17';%‘2;1 infections: something new, something old. wid'z .culture—'co.nﬁrmcd pulmonary TB cases) and its poor s e
9. Osorio JE, Schoepp RJ, Yuill TM. Effects of La Crosse infection on pos.luv: predictive valuct (50%-80%) for TB in scrtings in &K B m#H A e JEA O
pregnant domestic rabbits and Mongolian gerbils. Am ] Trop Med Hyg which nontuberculous mycobacteria are commonly isolated ® A E em 4§ 38 $Hond oD
1396;55:334-90.b ) e s Conch . (3.67). e % Y I S ” G N
10. Edwards JF, Karabatsos N, Collisson EW, de la Concha Bermejillo " e . = Y = = o A ) a3
A. Ovine fetal malformations induced by in utero inoculation with - NA,A tests can va{dc results th}‘un .24_48 hours, The i < x 2 Y & ﬁ # oy {g jeS i
Main Drain, San Angelo, and LaCrosse viruses. Am ] Trop Med Hyg Amplified Mycobacterium tuberculosis Direct Test (MTD, og N § g L T Slmns
1997:56:171-6. . Gen-Probe, San Diego, California) was approved by the Food b 3 =58 & ¢ ;\j oK §(
and Drug Administration (FDA) in 1995 for use with AFB « g T8 & 8, &R :%
smear-positive respiratory specimens, and in a supplement % & S~ Lji & \:4 v J;E *}\: L
. . application, an enhanced MTD test was approved in 1999 B = < gr 2 E *%’,g z g g g
Updafed Guidelines for the Use for use with AFB smear-negative respiratory specimens from by o N g B ; ” %‘f g ? z
of Nucleic Acid Amplification Tests paients suspected to have TB. In addition, the Amplicor = oo = BORy Y OKE RES. B
. . . N Mycobacterium tuberculosis Test (Amplicor, Roche Diagnostics, L 2 = ?g £on R = 25 <
in the Diagnosis of Tuberculosis Basel, Switzerland) was approved by FDA in 1996 for use 40 <= S g Tz U X = Sek <
Guidelines for the use of nudleic acid amplification (NAA) with AFB smear-positive respiratory specimens from patients brd ﬁiﬁ I = B R 3 g o 2
tests for the diagnosis of tuberculosis (TB) were published in suspected to have TB. NAA tests for TB that have not been 'Eé w® § A ;\j ~ é .E "é “1‘ i ;\fj 3: 5‘-3
1996 (J) and updated in 2000 (2). Since then, NAA testing FDA-approved also have been used clinically (e.g., NAA tests = iJ\ I E &8 CRESD S
has become a routine procedure in many settings because based on analyte specific reagents, often called “home-brew” - A ~\- ﬁ E A é & RSN \“:"‘1 *3“ - "»,‘3
NAA tests can reliably detect Mycobacterium tuberculosis or “in-house” tests) (8,9). =) s s : NoBE& T 8% TR AK
. . og :'du 2 £ A 233 NL R KU
bacteria in specimens 1 or more weeks earlier than culture Compared with AFB smear microscopy, the added value kN o it voR EE NooTEen BN e AR
(3). Earlier laboratory confirmation of TB can lead to earlier of NAA testing lies in its 1) greater positive predictive value of 8 of b2 w [ B, & R ) ML +
treatment initiation, improved patient outcomes, increased (>95%) with AFB smear-positive specimens in settings in o % i L4 HoORe 0 g AN A
L : ‘o . hich berew . g RS o e w8 8B . KA D LD EE
opportunities to interrupt transmission, and more cffective which nontuberculous mycobacteria are common and 2) ability ~ 40 N e B RS NN ﬂ: o
public health interventions (4,5). Because of the increasing to confirm rapidly d"‘CP"-‘f“CCOfM subercidosis in 50%—80% o oo N Y e Y5 < f; B
use of NAA tests and the potential impact on patient care of AFB smear-ncgative, culture-positive specimens (3,7-9). o E 2 £ ;} E H <o ‘é’ ?
and public health, in June 2008, CDC and the Association of *  Compared with culture, NAA tests can detect the presence of )f’% ¥ 090 v Kiomi =8
Public Health Laboratories (APHL) convened a panel of clini- M. tuberculosis bacteria in a specimen weeks earlier than culture : LAY Tz Zv :‘SJ ePE ..
cians, laboratorians, and TB contro] officials to assess existing for 80%—~90% of patients suspected to have pulmonary TB ® BT K Qe N Tl L B
e R . hose TB is ultimatel firmed by cul £9. Th % Oo8s E Lo il Eas Y 8
guidelines (J,2) and make recommendations for using NAA whose TB is ultimately confirmed by culture (3,8,9). These X 8 S HooR® QI T vYHCK
tests for laboratory confirmation of TB. On the basis of the advantages can impact patient care and TB control efforts, such Fa =¥ SzEg f;) i FE D N
panel’s report and consultations with the Advisory Council as by avoiding unnecessary contact investigations or respiratory = % N S E ’fj § = <-:1 ;: g - 3 §
for the Elimination of TB (ACET),” CDC recommends that isolation for patients whose AFB smear-positive specimens do ,Q K| 2 24 X oy S & W . \—: $ o<
NAA testing be performed on at least one respiratory specimen ~ not contain M. tuberculosis. 2, N £2 D E H R HE ;\j FINDnHEG
from each patient with signs and symptoms of pulmonary TB Despite being commercially available for more than a decade s iT L o = § g 42 EE % RIS t}' _1\_ e E :Q( ‘E;
for whom a diagnosis of TB is being considered but has not (1), NAA tests for TB have not been widely used in the United -3 E1 L ¥R = K = ﬁ f< fj = t@J L ﬁ o2
yet been established, and for whom the test result would alter States largely because of 1) an uncertainty as to whether ; ?\5) N A Hh 2 u—g_‘ E 5 ~ NS o
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S — effectiveness of NAA testing for TB; and 3) a lack of demand RhLLav|mEn<|SdRES SopHe RE LN
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maso/fscm/facmacet.htm, tom clinicians and public health authorities. However, recent —[*: R [\]\ [\LE }[j‘ t.ég;"%_g i % & Ugn & N HE S Z - 2
8 SN S EEA PN =BV
BISEv- Y NN<BCHEBILER SLTEX o8 w4
BlggE~~<n <EERSTE B2 HeT DG
10060060 O @@PeNED Y YY TS 3 BASR UR
= Tl ANB TS S AN D noRFE
o oy et ;! Ny e & ®K]
. OV U 40 TN A 2 S
3 —~ UomE s s i =g .
ur & &0 & - DN = = T TAUXNHEK
% p ArEsHEL Y v H D ginAN3
i £ R hneSHRNDIANE OnES  mp
69 = & EXS e N B
I : R&EH@C KX NH#R W




TTTIT T e v vua chain or be given to other animals. Il animals should be reported to the competent

¥ : Organisation  World Organizacién . authorities and proper hygiene precautions and protection should be taken when destroying
. Mondlale Organisation  Mundial ~ . : and disposing of sick or dead pigs. The Philippines Department of Agriculture has advised
de la Santé  for Animai de Sanidad the Philippine public to buy its meat only from National Meat inspection Services certified
Animale Health Animal Y L
sources.
*F is | Espafiol * L . \
Press Releases . = rangals | e °» site map ) As a general rule, proper hygiene and precautionary measures { wearing gloves, goggles
: . . . . . . and protective clothing) should also be exercised when slaughtering or butchering pigs. This
* The OIE First detection of Ebola-Reston VIirus in pigs . applies both to industral and home-staughtering of pigs. Children and those nol involved in
®. The Veterinary Services the process of slaughtering should be kept away.
I /Editorial . . :
2 Eg:—fiﬁjg-ssgﬂq’@mﬁ FAO/OIEIWHO offer assistance to the Philippines o
« £di ! :
i .
‘e p ) ! .
L MANILA 23 December 2008 —~ Following the detection of the Ebola-Reston virus in pigs in
® International meetings the Philippines, the UN Food and Agriculture Organization (FAQ), the World Organisation for December 2008
® World animal health situation Animal Health (OIE) and the World Health Organization (WHO) announced today that the
® Official country disease status gov;mr‘pen}t]v of the PhllippilnesI has Irg‘quested tf'lne trr\‘re% :%entlzles send an exlpert mission to
» Animal diseases data \;vi;::Jaﬁ;v;‘th uman and animal health experts in the hilippines to funher nvestigate the
#® OIE Expertise ’ ]
® Certification of diagnostic An increase in pig mortality on swine farms In the provinces. of Nueva Ecija and Bulacan in
assays . 2007 and 2008 prompted fhe Government of the Philippines to Initiate  laboratory
¥ Health standards investigations. Samples taken from [ll pigs in May, June and September 2008 were sent to
® Online Bookshop international reference laboratories which confirmed in late October that the pigs were
: o infected with a highly virulent strain of Potcine reproductive and respiratory syndrome
: \LllorissllnternshlpslSeercas (PRRS) as well as the Eboia-Reéston virus.
Although co-infection in pigs is not unusual, this is the first time globally that an-Ebola- '
Reston virus has been isolated. in' swine. It is not, however, the first time that the Ebola-
Reston virus has been found in the Philippines : it was. found in monkeys from the
Philippines In outbreak s that occurred In 1989-1990, 1892, and 1996.
The E bola virus belongs to the Filoviridae family (filovirus) and is comprised of five distinct
species: Zalre , Sudan , Céte d'lvoire, -Bundibugyo and Reston . Zalre , Sudan and
Bundibugyo species have been assoclated with large Ebola. hemorrhagic fever (EHF) ~
outbreak s in Africa with high case fatality ratio (25-80%) while Céte d'ivoire and Reston ° .
have. not. Reston species can infect humans but no serious iliness or death in humans have - : tog]
been reported to date. . . :

o . - Mara Zampaglione.
Since being Informed of this event in late November, FAO, OIE and WHO have besn making . .
every effort to gain a better understanding of the situation and are working closely with the .
Philipplr\esv Govemnment and local animal and human health experts. - . : Updated : 23-Déc-2008
. . ‘ chyright © 2009 OIE - World Organl'gaﬂon for Animal Health, 12 rue de Prony 7501? Paris (France)
. . 1]

The Department of Health of the Philippines has reported that initial laboratory tests’ on Tel: +33 (0)1 44 15 18 88 - Fax: +33 (0)1 42 67 09 87 - Email: ole@oie.int

animal handlers and slaughterhouse workers who were thought to have-come into contact
with infected pigs were negative for Ebola Reston Infection, and that additional testing is
ongoing. The Bureau of Animai Industry (BAI) of the Philppines Department of Agriculture
has notified the OIE that all infected animals were destroyed and buried or burned, the
infected premises and establishments have been disinfected and the affected areas are’
under strict quarantine and movement control.” Vaccination of swine against PRRS Is
ongoing in the Province of Bucalan. PRRS is not transmissible to humans. S

The planned joint FAO/OIE/WHO team will work with country counterparts to address,
through field and laboratory investigation, important questions as to the source of the virus,
its transmisslon, its virulence and its natural habitat, in order to provide appropriate guldance

for animal and human health protection. .

Until these questions can be answered, the FAO and WHO stressed. the lmpdrt_ance of .
carrying out basic good hygiens practices and food handling measures.

A
Ebola viruses are normally transmitted via contact with the bloed or other bodily fluids of an
infected animal or person..In all situations, even in the absence of identified risks, meat
handling and preparation should be done ini a clean environment {table top, utensils, knives) -
and-meat handlers should foliow good personal hygiene practices (e.g. clean hands, clean
protective clothing). In general, hands should be r egularly washed while handling raw meat.

Pork from healthy pigs is safe to eat as long as either the fresh meat is cooked properly (i.e.
70°C in all part of the food, so that there Is no pink meat and the juices run clear), or, in the
case of uncooked processed pork, national safety standards have been met during
production, processing and distribution.

Meat from sick pigs or_pig}slfound dead should ‘not be eaten and should not enter the food . ' ) 72 .
tto://www.oie.int/en'z/oress;/en 081218 htm onnha /nt /i ttp://www.oie.int/eng/press/en 081218 htm : AR - 2009/01,
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4 |2 w8 Ebola Reston in pigs and humans in the Philippines
@ E £da
g &
EVE-"} & ol R 3 February 2009 -- On 23 umncs 2009, the Government of the Philippines announced that a person thought to
&K i K ISR b ® fia] have come in contact with sick pigs :ma tested positive for Ebola Reston Virus (ERV) antibodies (IgG). On 30
¥ #®ox SEREN L i January 2009 the Government announced that a further four individuals had been found positive for ERV
g M.M K X *:. izt M kY] e 4o antibodies: two farm workers in Bulacan and one farm worker in Pangasinan - the two farms currently under
wﬁ m/z R P N PRR:N quarantine in northern Luzon because of ERV infection was found in pigs - and one butcher from a
mm X Mm \n N 3 slaughterhouse in Pangasinan. The person announced on 23 January to have tested positive for ERV antibodies is
i " e o wm \wv A A .&.M reported to be a backyard pig farmer from Valenzuela City - a neighbourhood within Metro Manila.
) T 5K 00O % :
&= o > yQ we 1%
g %H .W m el M w@ .\W .W.M The Philippine Department of Health has said that the people who tested positive appear to be in good health and
.m S QD oW g mm N have not suffered from any significant illnesses in the past.12 months. The investigation team reported that it was
= W_ £ M m m NY possible that all 5 individuals had been exposed to the virus es a result of direct contact with sick pigs. The use of
5 =] =N v & W @ z.uw . ( personal protective equipment (PPE) is not common practice among these animal handlers.
O | w = BV < jad Y =9 ™o
m = .m S % .w 2 T ® M -3 % N From these observations and previous studies of ERV, the virus has shown it can be transmitted to humans,
Ly @ | @ W M. ;&A #® < R &R ~ Ww without resulting in illness. However, the evidence available relates only to healthy adults and it would be
< m £ 0 2w ® M Q@ & B D 1 premature to conclude the health effects of the virus on all population groups. The threat to human health is
= — B 19l 4o e W p . S . .
bl W s a2 E o 48 fad & 4= S & likely to be low for healthy adults but is unknown for all other population groups, such as immuno-compromised
| 9o HEHH = persons, persons with underlying medical conditions, pregnant women and children.
ol g w%siﬂ e :
=4 J IR~ = m N ZJ &m = &m N
] ,m. W z 5 <y M af .M_ = &8 [} The Philippine Government is oobacngm contact tracing in relation to the five individuals who tested positive
85 W = 3D & - K 4o K for antibodies. In addition, testing is onmcEm for other persons who could have come into contact with sick pigs
rxo & & W P o] on the two quarantined farms in the provinces of Bulacan and Pangasinan where Emu co-infected with the
/M R Hge Porcine Respiratory and Reproductive Syndrome (PRRS) and ERV were reported in 2008. The two farms remain
o N b 444 ( under quarantine and the Philippine Government is maintaining its voluntary hold of exports of live pigs and
2 Wu ..me 2 w [ W m U fresh and frozen pork meat.
i =SB ER .
“ #® o - S& s ™ < The Philippine Government has announced a combined Department of Health and Department of Agriculture
s a2% ¥R p
S =il strategy to limit the animal and hurnan health risks of the Ebola Reston Virus and emphasized that loca!
=R 50 R4V : : anc oLt St i
e v governments, the pig farming industry and the public will play a critical role in the strategy.
i+ 0 o "
Koy R .wl; o H & .
K. iy 85 B K i Along with its international partners, the WHO will continue to support the Philippine Government in its efforts
2 e AN FEY < M = ' to gain a better understanding of the Ebola Reston virus, its effects on humans, and the measures that need to be
NSRS R Moo Ry taken to reduce any risks to human health.
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history; previous medical history, including the history of
surgical treatment and blood transfusion; clinical history;
Jaboratory data; and results of molecular genetic and patho-
fogic examinations. lnformation on patients with suspected
prion discases were obtained through 1) the application for
registration with the Japanese Intractable Diseases Informa-
tion Center (www.nanbyou.or.jp/english/nan_kenkyu_45.
htm) by each patient's family, 2) the law on infectious dis-
eases, or 3) request for genetic or cerebrospinal fluid analy-
ses sent to members of the CID Surveillance Committee by
the physicians. In Japan, 123 discases have becn defined
as intractable disease, and for 45 of them, including prion
diseases, patients receive additional economic support for
medical costs. Furthermore, medical doctors must report
patients suspected of having prion disease to the local pub-
lic health department within 7 days after the diagnosis, ac-
cording to the taw on infectious diseases (which has been
enforced since April 1999 in Japan to monitor some spe-
cific infectious diseases). After written consent approved
by the Institutional Exthics Committee was obtained from
each patient’s family, members of the CJD Surveillance
Committee directiy examined the patient and collected data
from the clinical records. For each patient with a history
of surgery, we collected information about the underlying
disease from the patient’s family, including the date and
hospital in which the operation was performed. For each
patient with a hjstory of blood transfusion, we collected in-
formation about the date of blood transtusion. Most infor-
mation was collected by interviewing the patient’s family
members. .

On the basis of discussions by the CJD Surveillance
Committee, we confirmed or denied the diagnosis of prion
disease in cach case. In patients with a confirmed diag-
nosis of prion disease, we classified prion diseases into
4 categorics: sCJID, acquired prion disease, genetic prion
disease, and unclassified prion disease. sCJD was diag-
nosed according to the revised classical criteria established
by Masters et al. (/3): definite CJD (neuropathologically
confirmed spongiform encephalopathy or abnormal prion
protein deposition in the brain); and probable CID (neu-
ropathologically unconfirmed cases showing progressive
dementia, periodic sharp-wave complexes on electro-
encephalogram, and at least 2 of the following features:
myoclonus, pyramidal signs/extrapyramidal signs, cer-
ebellar signs or visual symptoms, and akinetic mutism).
Acquired prion diseases included iatrogenic CJD, in which
the criteria for sCJD were applied for a diagnosis with a
history of fatrogenic exposure, and vartant CJD, in which
the diagnosis was based on the World Health Organization
(WHO) 2001 criteria (/4). Regarding the accuracy of the
diagnosis of genetic prion diseases, pathologically verified
cases were defined as “definite,” and cases demonstrating
mutations in the PrP gene and neuropsychiatric maoifes-

tations compatible with prion diseases were defined as
“probable.” We selected patients with definite or probable
sCJID for analysis.

Patients who did not receive a diagnosis of prion dis-
cases were classified into 3 categories: prion diseases defi-
nitely denied; prion diseases probably denied; and diag-
nosis unclear. “Prion diseases definitely denied” indicated
patients whose conditions were definitively diagnosed as
diseases other than prion diseases, and “prion diseases
probably denied” indicated paticats for whom the diagnosis
of prion diseases was clearly unlikely dué to the improving
or nonprogressive disease coursc or for other reasons, al-
though a definitive diagnosis of another disease was not es-
tablished. Because patients with “prion diseases definitely
denied™ or *prion disease probably denjed” had no or little
possibility of prion disease, we selected these cases as the
controls in our case—control study.

Surgical Procedures and Blood
Transfusions before Onset of sCJD

To estimate the risk for sCID through past surgery or
blood transfusion, we performed a case—control study. Op-
erations were divided into the following categories: neuro-
surgery, ophthalmic surgery, and surgery other than neu-
rosurgery or ophthalmic surgery (other surgery), because
neurosurgery or ophthalmic surgery for those with prion
diseases are categorized in the guidelines of the CJD Inci-
dent Panel in the United Kingdom as high- or medium-risk
procedures for transmission of infective PrP (15). In these
guidelines, procedures involving the olfactory epithelium
are also categorized as medium risk (/5). However, the
number. of persons who underwent the operation possibly
involving the olfactory epithelium is too small to be esti-
mated by statistical analysis (2 sCJD patients and 2 controls
underwent surgery for sinusitis), and we categorized these
operations as other surgery. Neurosurgery included opera-
tions on the brain, cerebral blood vessels, and spinal cord.
Oplithalmic surgery included all operations involving the
eyeball and optic nerve. Other surgery included alf surgical
procedures other than neurosurgery and ophthalmic sur-
gery. Furthermore, the committee performed a detailed in-
vestigation of sCJD patients who underwent neurosurgery
or. ophthalmic surgery at a hospital where ‘other patients
with any type of prion disease had ever undergone neuro-
surgery or ophthalmic surgery.

Surgical Procedures after Onset of sCJD

We analyzed sCID patients who underwent surgical
procedures after “the onset of sCJD because such proce-
dures might cause secondary transmission of the disease
through contaminated instrumeats. In particular, for neuro-
surgery and ophthalmic surgery, we investigated the reason
for the operation, interval between the operation and onset
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of sCID symptoms, age at onset of sCJD, and symptoms at
onset of sCID.

Statistical Analyses

Between the sCID and control groups, age at onsct
was compared by Student / test, and medical procedures
before the onset of diseases were compared by Fisher ex-
act test. The case~control study of surgical procedures
aid blood transfusions before the onset of diseases was
estimatcd by logistic-regression analysis. Because age
at onset was different among sCJD patients (mean =+
SD, 67.7 + 9.5 years) and controls (59.3 + 16.6 years)
(p<0.0001), we divided the sCJD paticnts and controls
into 3 categories according to age at disease onset; 31-50
years, 51~70 years, and >71 years. We performed a single
regression analysis for any operation, neurosurgical pro-
cedure, ophthalmic surgical procedure, other operation,
and blood transfusion in each age group. The strength of
association between sCJD and putative risk factors was
assessed by the odds ratios and 95% confidence intervals.
Significance was defined as p<0.05. Statistical analyses
were performed by using StatView J-7.5 (Abacus Con-
cepts, Berkeley, CA, USA).

Results

A total of 990 patients received a diagriosis of defi-
nite or probable prion discase. Summary of the characteris-
tics of patients with prion diseases is shown in Table [, in
which 760 patients with sCJD are included. There were 221

. patients with “prion disease definitely denied” and “prion

disease probably denied.” Seven sCJD patients and 11 con-
trol patients were excluded from the case-control study be-
cause information on medical history was not sufficient for
analysis. Diagnoses of the 210 control patients is shown in
Table 2.

Medical Procedures before Onset of sCJD

Medical Procedures and sCJD, Japan

Table 1. Characterstics of patients with definite or protabie prion
disease, Japan, 1993-2008"

Type of prion disease Na. (%) patients
Sporadic CJO 760 (76.8)
Genetic prion diseases 167 (16.9)
Acquired prion diseasest 62 (6.3)
Unclassified CJD 1{0.1)
Total 999

*CJD. Creutzleldt-Jakob discase,
TAcquired prion diseases Included 61 cases of dura mater CJO and 1
case of varlant CJD.

Surgical Procedures after Onset of sCJD

Except for 2 patients suspected of having prion dis-
ease, who had undergone brain biopsy with disposable
instruments, 34 (4.5%) of 760 sCID paticais undenvent
some {ype of surgical procedure before the diagnosis of
prion disease, including neurosurgery in 6 (0.8%), ephthal-
inic surgery in 14 (1.8%), and other surgery in 16 (2.1%).
The 6 casc-paticnts who underwent neurosurgery had these
operations within 3 months afier sCJD onset: procedures
perfoined for subdural hematoma (n = 3), aneurysm (n =
2), and menigioma (n = 1) (Table 6). All [4 case-paticnts
who underwent ophibalmic surgery underwent operations
for cataracts, and 7 of these paticats bad had visual distur-
bance s an initial symptom of sCJD (Table 7). Among 3
patients for whom infonmation on the ¢ffects of ophthalmic
surgery could be obtained, 2 had some improvement of vi-
sual symptoms after surgery, but the other 3 patients had
no improvement. Although bothi cataracts and sCJT could
contribute ta the visual symptoms, sCJD would contrib-
ule to visual symptoms in patients who had no etfects of
ophthalmic surgery. We have oblained infonmnation about
instrument cleaning and sterilization procedures for 3 of §
patients who underwent neurosurgery and for 5 of 14 pa-
tients who underwent ophthalmic surgery after the onset

Table 2. Diagnoses for 210 controls in case—cantral study of
sCJD, Japan, 1999-2008"

Disease No. diagnases
Frequencies of medical procedures before the onset Encephalilis 27
of sCJD in sCJD patients and in controls aré compared in  Alzheimer disease 21
Table 3. For both the sCJD and control groups, »50% hada ~ Frontotempora! dementia 15
history of surgery, and ~10% had received a blood transfu- ~ Metabolic encephalopathy 15
sion, No significant differences were found between them Cerebrovascular disordc(s. 12
. . Spinocerebeliar degeneration 12
in frequency of any surgery, neurosurgery, ophthalmic sur- o .o Lo degeneration P
gery, other surgery, or blood transfusion (Table 3). In the Epilepsy 7
logistic-regression analysis, no significant risk was associ-  psychiatric disorders 7
ated with any medical procedures investigated in this study ~ Hypoxic encephatopathy 7
(Table 4). Hashimato epcephalopathy 5
Five sCJD patients had a history of neurosurgery or ~ Dementia with Lewy bodies 6
ophthalmic surgery at hospitals where neurosurgery or oph- Paraneoplastic syndrome 5
thalmic surgery had been perfonned on patients in whom M‘l@ond"al encephalopathy 4
) , N Malignant lymphoma 3
prion disease later developed (Table 5); intervals between o dicorders 54
operations at the same hospitals were >3 years (Table 5). SCID, sporadic Crewialeidi-Jakcb disease
Emerging Infectious Diseases * www.cdc.govieid « Vol. 15, No. 2, Febnsary 2009 267
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Table 3. Medical procedures before disease onset, case-control
study of sCJO, Japan, 1999-2008"*

sCJD case-patients, Centrols,
fvedical procedures no. (%), n = 753 no. (%), n =210
Surgery 372 (49.4) 104 (49.5)
Neurologic 25(3.3) 13(6.2)"
Ophthalmic 42 (5.6) 11 (5.2)
Other 337 (44.8) 89 (42.4)
‘Blood transfusion 78 (10.4) 20 (8.5)

~sCJ0, sporadic Creutzfeldi-Jakob disease. p vaiues were not significant

of sCJD. All surgeons reused some of the surgical instru-

" ments, but according to the WHO guidelines (/6), the ster-
ilization methods of the instruments were not appropriate
for eliminating infectious PrP, including the use of ethyleae
oxide gas or incomplete autoclaving.

Discussion .

[n this case—control study, we found no evidence of
increased sCJD risk associated with patient’s history of
surgical procedures or blood transfusions. In the previ-
ous case—control study and in our study, receipt of a blood
transfusion was not shown to be a significant risk for CJD
(2~10). However, whether surgical procedures contribute
to the risk for sCJD has been controversial. Our results, in
which any operation was not a significant risk for sCJD,
were consistent with results of 2 previous large case—on-
trol studies (8,9) and a reanalysis of results of' 3 case—con-
trol studies (/0). Even in the studies with positive results,
some different results were provided when the surgical pro-
cedures were categorized by affected organ. One previous
case~control study indicated significant risk for sCJD after
neurosurgical procedures (3), but no significant risk was
shown in other studics (5,6,8-70). Ophthalmic surgery was

reported as causing significant risk for sCID in a case—con-.

trol study in Australia (4) but not in other studies (5,6-/0).

In a recent study in the United Kingdom (6), the increased
risk associated with having undergone surgical procedures
was restricted to the categéry “other surgery,” which in-
cluded such procedures as sutures to skin, and the asso-
ciation largely disappeared when the whole of the other-
surgery category was excluded. These different results may
show little possibility for transmission of infectious PrP
through surgical procedures, although we cannot exclude
the possibility that such transmission occurs occasionally
because iatrogenic CJD exists.

The conflicting results in case—control studies, includ-
ing ours, may be explained by differences in the area, race,
period in which studies were performed, number of pa-

tients, and methods as discussed below. Qur study, which

attempted to determine when medical procedures were as-
sociated with an increased risk for sCJD, had the largest
number of sCID patients in case—control studies to date.
The relatively small number of controls is a potential limi-
tation. In case~control studics, methods 9f obtaining data
from controls should be the same as those from patients.
In our study, patients in the groups “‘prion diseases defi-
nitely denied” or “prion discases probably denied” in our
CID surveillance, who had no or little possibility of having
prion disease, were used as the controls. Therefore, data
from controls could be collected at the same level of pre-
cision as those from the sCJD cases. Because the ages of
the sCJD patients and controls were. significantly different,
agc—stmtlﬁed analysis was required in our study: A recent
study reported that some methodologic differénces might
pactially explain conflicting data regarding the asseciation
between surgical procedures and CJD (/7). The report sug-
gested that the use of controls. from the community would

be preferable to using those from the hospital because com-
inunity-bascd controls- are ofien more representative and,

would result in a more valid comparison (/7). Furthcnngre,,

Tabie 4. Medical procedures and risk for sCJD, by age at disease onset, Japan, 1899-2008*

Age Total no. X .Ophthaimic * Blood
range, ¥ Data category ients Any surgery N gery surgery Other surgery
31-50 sCJD 32 50.0% 6.3% 6.3% . 40.6% 3.1%
Control 37 T 45.9% 10.8% 27% 37.8% 5.4%
OR 1.66 0.38 2.15 078 0.64
95% ClI - 0.04-74.09, 0.02-6.64 = 0.05-101.51 0.02 -33.39 0.05-9.09
p value 0.79 - 0.50 0.70 ) 0.90 0.74
5170 sCJD 414 © 43.7% 1.7% L 22% : 41.8% 8.4%
Control 97 46.4% 52% 3.1% 40.2% 1.3%
OR 0.18 0.68 ,22m 5.57 0.84
95% Cl 0.02-1.73 0.13-3.62 ' 0.24-30.38 0.62-50.05 0.40~1.77
p value . 0.14 0.66 ~ 0.42 . 0.13 0.64
>71 sCJD 317 57.0% 5.2% T10:1% - 49.2% 12.4%
- Control 60 65.0% - 6.7% 100% 56.7% 1.7%
OR 0.81 0.76 . 1.15 : - 0.83 1.27 |
$5% Cl 0.15-4.37 0.15-3.80 0.38-3.48 - 0.17-4.02 0.52-3.10
i p value 0.80 074 0.81 . 0.82 0.60
*sCJD, sporadic Creutzfeldt-Jakob disease; OR, odds ratio; Cl, confidence interval, . .
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Table 5. charactensucs of 5 sCJD patients who underwent neurosurgery or ophthalmic surgery al hospitals where other patients with
prion diseases had previously undergone neurosurgery or ophthalmic surgery, Japan, 1999-2008*

Patient Type of CJO Onset of CJD Date of surgery Reason for surgery
1 sCJD 2003 Aug 1881 Aug Subarachinoid hemorrhage
: dCJD 2001 May 1976 Spinal cord tumor
1986 Aug Spinal cord tumor
2 sCJD 2002 Feb 1994 Sep Subdural hematoma
1997 Sep Cataract
dcJD 199§ Jan 1987 Jan Meningioma
3 sCJD 2001 Jan 1989 Apr Subarachinoid hemomhage
dcJD 1885 Jul 1980 Ju! Aneurysm
4 sCJD 2001 Jul 1999 Spinat cord lesion {details unknown)
dCJD 2001 Aug 1978 Sep Astrocytoma
5 sCJD 2002 May 2002 Apr Cataract
sCJD 2002 May 1897 Aug Cataract
- 1999 Jan Cataract

~CJD, Creutzfeidt-Jakob disease; sCJO, sporadic CJO: dCJD, Creutzielat-Jakob disease associated wiih cadaveric dura mater graft.

using proxy informants for controls may be advisable for
the purpose of comparability with case-patients, although
this practice does not necessarily offset biases in data as-
certainment (/7). [n-our case~control study, we used proxy
informants for controls who were recruited from hospitals
under the same condition as the sCJD case-patients,

Regarding the 5 sCJD patieats with a history of neu-
rosurgical or ophthalmic surgical procedures at ‘hospitals
where other patients with prion disease had previously un-
dergone such procedures, we consider that the possibility
of transmission through these procedures was extremely
limited because the intervals between procedures and the
acquisition of sCJD had been >3 years for all patients. Ac-
cording to the Incident Panel in the United Kingdom, most
instruments that have gone through 10 cycles of use and
decontamination are unlikely to posc a substantial risk (15).
We assume that all instruments had gone through >10 cy-
cles of use during the 3-year interval, and almost no infec-
tivity remained on the instruments. In Japan, a'large num-
ber of dCJD paticats have been recognized with no other
types of iatrogenic CID (/1,/2); this study confinned that
no surgically transmitted cases occurred among patients
with sCID.

It is noteworthy that 4,5%. of the sCJD patients under-
went some types of surgical procedures after the disease
onset, including neurosurgical (0.8%) and ophthalmic pro-
cedures (1.8%). Through surgical instruments, neurosurgi-

cal operations may transmit high infectivity from the brain
tissues of sCJD paticnts, and ophthalmic operations nay
transmit moderate infectivity of the eyc tissues in cases
of cataracts (/5). In this study, all these ncurosurgical and
ophthalmic procedures were performed without suspicion
of prion discases or special precautions to reduce the risk
for secondary transmission of prion infection through the
instruments. These findings suggest that delayed diag- |
nosis of sCJD would be linked to increased risk for sec- :
ondary transmission of prion diseases through surgical
instruments. In neurosurgical procedures, the symptoms
of sCJD were misdiagnosed as those of other ncurologic
diseases, and operations were performed near the time of
diseasc onset, In terms of ophthalmic surgery, all paticnts
underwent opevations for cataracts, and 7 (50%) of (4
patients had visual disturbances as an initizl symptom of
sCJD. These data arc similar (o those in a report from (he k.
United Kingdom (/8). Visual disturbances might prompt
ophthalmic surgery. More scriously, 3 paticnts underwent
operations >8 months after sCJD onset. In this study, all
surgeons who provided information reused the surgical in-
struments with incomplete sterilization, and the potential
for infection was the same as in aur prcwous study of oph-
thalmic surgery (/9).
Neurosurgeons and ophthalinologisis should beccome
better informed about prion discases and the necessity of
using disposable instruments whenever possible. Further-

Table 6. Data for sCJD palients who underwent neurosurgery after onset of sCJD symptoms, Japan, 1999-2008*

Patient . Interval between onset of sCJO symptoms
no. Reason for surgery and surgery, mo Age alonset of sCJD, y - Symplom at onset of sCID
1 Subdural hematoma ] 0 . 71 Dementia ’
2 Subdural hematoma 0 : 77 Apathy
3 Subdural hematoma 1 57 Dementia
4 Meningioma 1 74 Verligo
5 Aneurysm 2 46 Oementia
6 Aneurysm 3 67 Vertigo
*sCJ0, sporadic Creutzfeldi-Jakob disease.
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Table 7. Data for sCJD patients who had ophthalmic surgery for
cataracts after onset of sCJD symptoms, Japan, 1999-2008*

Interval between
onset of sSCJD

Patient symptoms and Age atonset  Symptom al onset
no. surgery, mo 0t sCJB. y 'o(sCJD ‘Dr Hamaguchi is an assistant professor of the Department
! 0 50 Gaitdisturbance ¢ Neurology and Neurobiology of Aging, Kanazawa University
2 Q 61 Dementia N . . ” .
N N Graduate School of Medical Science, Kanazawa, Japan. His re-
3 4] 63 Visual impairment ) . .
4 0 71 Visual impairment scarch interests focus on prion diseases.
5 0 74 Visual impairment
6 0 74 Visual impairment Ref
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7 1 66 Dementia ele
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Outbreak Notice

Cholera in Zimbabwe and Neighboring Countries
This information is current as of today, February 11, 2009 at 23:51

Updated: February 04, 2009

An outbreak of cholera has been reported by health officials in Zimbabwe. According to the United Nations Office of the Coordination of Humanitarian
Affairs, from August 26 through January 31, 2009, 61,304 suspected cases and 3,181 deaths have been reported in the country. The worst-affected
areas are the capital city of Harare (14,126 cases and 592 deaths), Mashonaland West (14,259 cases and 685 deaths), Manicaland South (7,081
cases and 458 deaths). Cases of cholera have beern reported in all of Zimbabwe's provinces. Cases have also been confirmed In the neighboring
countries of Botswana, Mozambique, South Africa, and Zambia. Additional sources have reported cases in Angola, Burundi, Democratic Republic of
Congo, Kenya, Malawi, Namibia, Nigeria, Guinea-Bissau and Togo.

Cholera is 2 potentially fatal bacterial infection that causes severe diarthea and dehydration. The disease is spread through untreated sewage and
contaminated drinking water. There is no cholera vaccine available in the United States,

Advice for People Traveling to Zimbabwe

Most travelers are not at high risk for getting cholera, but travelers should be aware of the outbreak and make sure they are taking steps to prevent
getting sick Although no cholera vaccine is available in the United States, U.S. travelers can greatly reduce their risk for cholera by following CDC's
sale food and water advice:

Before departing for Zimbabwe, talk to your doctor about getting a prescription for an antibiotic to treat traveler's diarrhea.

Drink water that you have boiled for at least one minute or treated with chiorine or fodine. Other safe beverages include tea and coffee made
with boiled or treated water, as well as drinks that have been bottled and sealed (such as bottled water, carbonated drinks, and sports drinks).
Do not put ice In drinks, unless the lce Is made from boiled or treated water. !

Eat only foods that have been thoroughly cooked arkt are stiil hot, or fruit that you have peeied yourseif.

Do not eat undercooked or raw fish or shellfish, including ceviche,

Make sure all vegetables are cooked. Do not eat salads or other raw vegetables,

Do not eat foods and drink beverages from street vendors.

Do not bring perishable seafood back to the United $tates.

A simple rule of thumb for safe food and water is “Boil it, cook it, peel it, or forget it"
if you are traveling In Zimbabwe or neighboring countries and have severe watery diarrhea seek medical care right away. tis important to remember
to drink fluids and use oral rehydration solution (ORS) to prevent dehydration. : .

More Information

The United Nations Office for the Coordination of Humanitarian Affairs in Zimbabwe has reported that new-cases and deaths due to cholera are
increasing. Although Zimbabwe has reported several smalier cholera outbreaks in recent years, this outbreak is more severe and may worsen with the
onset of the rainy seasan. On December 3, the government of Zimbabwe declared a national emergency and appealed for international assistance.
The humanitarian community has afready been responding to this outbreak with water, sanitation, and hygiene initiatives in outbreak areas, WHO and
its Health Cluster partners are finalizing a “Cholera Response Operational Plan” to evaluate and control the cumrent outbreak.

For more information about the cholera outbreak in Zimbabwe, including maps:

* Weekly Situation Report (Aravel . .
forward aspx7t=aHROCOOVL 29GP vb mupbmbudWaub 3t ORZmF 1 bHQUYXNwe D8 hbGIhez 1vY2hib 265aWSILr UL mSyZy96a W1 YWJ3ZQ%3d % 3d-

wddp6Mng 70 %3d) —United Nations Office for the Coordination of Humanitarian Affairs (February 3, 2008)
* Chelera in Zimbabwe (/tr’aveWorward.asg{’haHROcDovLBd3g15_3aG&mW50l2Nzci9kb24M[ﬁv@FBWBvMi9lbngmeleCSodG‘lsSDSLRIBQhkU%Sd)
—World Heaith Organization (December 2, 2008) .

* ReliefWeb Aravelﬂurward,asgx?ﬁaHROcDovL3d3dySyZV!X_gZV\ZBZ\MlaWSOLBJ:iLZRiWSu&WZGQMTE1P09wZVVSGb3JlJrUfPT'E%3dWA(d4@1Y%3§),
Zimbabwe—United Nations, Office of the Coordination of Humanitarian Affairs, (January 31, 2009)

For more information for travelers:

» Warden Message about cholera, November 26 2008 (/t@vevvomrdasg_(ﬁ:—a)ﬂOcQgﬁ;ﬂggF@ﬁgszszcakmgggug L zmMDaua HRIBA
%3d%3d-2qelBaC740%3d) —American Embassy in Harare, Zimbabwe Warden messages (firavel
forward aspx?t=aHROcDov 2hhemFyZ S5 1c2ViYmF ze3kuZ282L 3dh dG1s-PuUVXy90TAcA%3d)

e Travel Warning about cholera, December 12, 2008 (Aravel
forward EpWaHROCDovLZh’anyZSS1eZVtYrrFZnZ}ku.DSZL3ppbWJhleX3&YXZ!bHdmnﬁngmmbVW\/%3dthsw6uJ%2bDU%3d) —~American
Embassy in Harare, Zimbabwe . k
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* Cholera {yeowBookChé-Cholera.aspx) (from CDC Heaith Information for Intemational Travel 2008)
* Safe food and water (cortertS afeFoodWalteraspx) (COC Travelers’ Health website)

For more information about cholera, see the following CDC links:

holera Jhawwn.cde govin /dbmd/disease_fisting/cholera_gi Mmb (from COC, Division of Foodborne, Bacterial, and Mycotic Diseases)
* Cholera {yelowBaokChd-Cholera.aspx) (from CDC Health information for International Travel 2008)

To find medical care in Zimbabwe:

On the web: List of local medical specialists (ravelforward aspx?t=atHR0cDovi 2hhemFyZS 51c2VIYmFze3ku2292L 21 ZGHYWAaWs mb3JIYXRph24uaHRIbA
%3d%34-UBFKbSICao%3d) (Embassy of the United States, Harare, Zimbabwe} ) ] »
By phone: 263-4-250593/4 Consular section of the United States Embassy, Harare, Zimbabwe: American Citizen Services
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