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Occult HBV carrier {2 & A EGFEFI» 5 5N AIZOWT
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2004 4 10 A IS EEHAEE A S il 5 HBV EEMEED N L ER S HE Sz, ZoBFICHMSh
72 33 RLETIZOW TP EBREIEMRAE (B NAT) 247-72L 245, —AOILED S&F SNz
WA TE & FEEE S, B & MM o HBV-DNA sequence (ZIEIF—3 L, KEBERIHD SN
Z ORI 1L, 54 I T 11 £/ 78 M OFKILEEA S ), HBs JUREME: THEBI NAT 25 4 T
Btk & 72 % occult HBV carrier T& - 7. FIRKINE O # L, #2331, #iifk HBV BEo 5w & L
THE SNABHEIHHIN Tz, 2202 Tlk, @I NAT SETEETH - 727290,
YD K RBIRAVIETE Loz, A, BEOIFHDH L 2HIIDOWT, FEIEEE O BEBIA L
1L 1fiL# > HBN-DNA (A4 (99.8~99.9%) 23388 b MIFRDEHIMLTH - 72 2 & 2 1 FUTFEW T 5
ZEATEZ S OICHRIME D@ FE 40 B ORERRIZOWTHEB NAT 2479 2 & A3T & 72, Hiifl
#% 6 7 AU LEOBREDEETH o 72 12 02 M #F T4 TR B E LSRR ICim 2 5 1 C
Wiz, 9 b 4 ZIEEMAIMTE 0 HBV < — ) — OREIa b8 H L7228, o 4 21 Gin ki ilo 5
Nl o7z AIERNL, R NAT %2 L TD 3XTD occult HBV carrier M3 2% DIZHEETH
HIZ LR L7 T EREE T EREICBWTIE, Y NAT BT % occult HBV carrier M il
WICE VBT B2 TR, WREFWHTAZEVHLN L o7

X—7—F : {KEE HBV £+ 7 (occult HBV carrier), %] NAT, HBs Puli, B EUF%

(FC&I
L, BRIEBERE 2 & O REYE - RIE s I
£ o TR B RBFRAEGI ARG S, ALK
BoOBMMERERAD 5 B 1 ARAME B DR ERR
TEMA (nucleic amplification testing : NAT) TB
BFL Y 4 VA (HBV) Btk &fEdshiz. 2o
Il & % B3k o HBV-DNA O3 JERLH 1213 &
AE=F LTV Z2C, 2 OBRIMNE DOBRILE
EHAELZEZA, T0M%BZ HERILEDD Y,
HBs U5 - 3 =7 — )V NAT 3% 2T, M5
NAT B 2 Btk & 72 o Tz, &5 I2#BE D%
PSEREIZHT S5 N7z 3 D DFEBIC Z opkili g

KIMAMEH SR TW2Z e HBL, 55 26T
(3B I & Bk L o0 B )5 © HBV-DNA i
LR ANFIE—FH L2, ST T, HBV Efen X
b THM, HBs HUE, HBV-DNA W&tk
A v Py o2 BRIFRZRH LA L
W) G RAEAR S Y, 72, occult HBV
carrier |2 X B BEHADTRIE I N T WYY, 40, —
HWOBGLBIZ ML Z LI12L 5T, M5 NAT T
bR SN WKEE O HBV % 1A 3 % occult
HBV carrier D MEAERIRINTH 5 Z EHBHL
PSR o 720O TOERI 2 O THIET 5.
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1. HinE

2004 4F 10 H RHEAERI 2> & B £ HBV RS
D EFNFHI DN AR T T 2 > & — I2HiE
SNz, B 50 AT, R B A R
HILHKE T, 2003 4E 10 HIZZAEL, 20044E1 H 15
H, ez mfEE M 2 T S h. BN —
O BRI J~ —H —1%, HBs PuE, HBs Pifk, HBc
PR T XTEETH - 7. 200449 H 30 H, Fi
BAitk o W < HBs YUR O Rain b 234 BE L
7. HBe HUEREM:, ALT 3171U/L  AST 258IU/L
THho7z. BB ORI 2003410 A 24 H~
2004 4E 2 H 4 HT, &P 33 KON Z 3T Tw
7. NHFULIE /T (PC-10) 18 A, PR R MLER
(WRC-2)6 &, #HIMEKM - A - P(RC-M - A - P-2)
9RTH 7.

Z S R I D BR AL IRE PRAE A AR L D > TR
et iEiRd (MBI NAT) 2L 7-& 2 A, 2004
41 H 21 HAZ # it & 172 PC-10 B AL ¥ HBV-
DNARG M & W L7 LEime BEHEo
HBYV genotype i & 3 |2 genotype C, subtype
& adw, pre-core #HIZ D I F > 28 %% stop codon
(ZZEH L 72 mutant virus T 5 Z L ASHIB L 72,

2. HEEOEORETHREOHEE

L REWRI A 1L, 50 A% T 1994 E4 H~
2004 4F 4 £ T 10 4E 12 78 [0] o Fk ML JEE 25 &
D, FRTORRIMLIE O EAHER A BV TG
MR V7 — )V NAT 3B TH -7 72, 4
S AR (2004 451 A 19 H) BAEED 5 o>
BRIMLEED D 1), A ARRICARAAS R TH - 72

204 3% WK I 0D R T FRE PR RS 203 1 D iR I 40
FICDWTHRE SN TW/20T, 5 NAT I
X BT L 7.

3. MRAE

78 MIOWRIMLD ) B, PRAFHARIC X % A4 A HE
7 40 [B15r ORI 2> ©, 70 B (L4 55 1) 555
FERHIEE S &) HEE SN, €09 HERE
BICtir S - b oid 31 8T, WElZ, PC28
A, RCM:-A-P1AK, FFP2ARTH-72. Th
SIZOoWTHEHELZERL, B (LT =i
) DG E R IR L 72,
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4. BREFE

ZIH D BRIFHRY A4V AWk~ — & — A
& LT, HBs#iJ®, HBs$ifk, HBc Ikt %
EIA i BHEETH R o 7. S 5I0%1MH & K
BRI OB NAT %906 L 72. HBV-DNA Bk
o7z bDIZOWTIE, HBV-DNA ZE&ilEk%
5N & ML E o HBV LAY %
5E L, HAFPEZ bk U 72, AT S80S, o S8 1,550
bp (PreS, S# % &t P#HB ORI 584 : nt
2333~3215/1~667) %M\, ¥EIEAEFIIE, PCR
direct sequencing 12 & 0 Peg L7z,

#w =R

1. UBEMEREREOFEEER (Table 1)

WML BRINE OREF AR DV TS NAT 2%
L7z ToFR, FumHpLIBEORILIE, 3
T 50 77—V NAT &k, B NATHBHETH b,
560 B LG 0 No.9, 13, 33 % & @ T 40 etk
H O MR AME B NAT Btk T - 72, M5 NAT
Bs kIl o>, HBc JifMeA <X, EIA EREME HI
FUTEIl (2~25%) Z/RL, 74V A®EIZ 100
copies/m | KiliTh o7z, TDZ & H 5 Mk
Fx, REEO Y 4 VA% b D occult HBV car-
rier THh 5 Z LAVRIEE LTz,

2. WMRAE

1) BEIEGE et F61

BT L 72 EEHBR B 2 S o &G s F 61
DOPEEEIMIZ No. 10, 19, 40 DB GEAE TN T
5T EHHBAL 7. LEEORETIE, £HALD
BEER MO R NAT X5 XCREE%ET, fif & oKX
KR DTED SN o 72

2) Mg B & O s )

ARSI NZ 3L BMH D) B H—EEI 2 #aHT
i SN TWiz720, ZIMHEIZ 304 THo72. %
MFDZ% FMEHEEE T, WRIE, MmEEE
244, 2034, AH3IAE RS Tz, &
BHDHH, 19AIFEELEDIZOTTIFHT LTV
7z.

3. RiGESIOMMEEDEEHBY v —H— &3
IEY % ZMEFELNEHR (Table 2, Table 3)

WM DOMAENEFAE ZIETETH - 72
15409 5, #ifEi HBs $uE M (14), HBc



HARE AR R 58 6528 H5 5 601
Table 1 ID-NAT results of preserved blood samples of the propositus donor
Blood donation HBV assays Blood donation HBV assays
Component Component
No. Date Screening ID-NAT | No. Date Screening ID-NAT

1 | 2004/04/12 | PC + PPP - + 21 | 2002/01/21 PC + PPP -

2 | 2004/03/25 | PC + PPP - + 22 | 2001/12/28 PPP - -

3 | 2004/03/10 | PC + PPP - + 23 | 2001/11/21 | PC + PPP - -

4 | 2004/02/23 PPP - + 24 | 2001/10/29 PPP -

5 | 2004/02/06 | PC + PPP - + 25 | 2001/10/09 | PC + PPP -

6 | 2004/01/19 | PC + PPP = 4 26 | 2001/09/14 | PC + PPP - -

7 | 2003/12/29 | PC + PPP - - 27 | 2001/08/25 | PC + PPP - -

8 | 2003/12/04 | PC + PPP - - 28 | 2001/07/31 PPP -

9 | 2003/10/22 | PC + PPP - + 29 | 2001/07/17 | PC + PPP - -
10 | 2003/09/22 | PC + PPP = = 30 | 2001/06/26 | PC + PPP - -
11 | 2003/07/28 PPP - - 31 | 2001/06/07 | PC + PPP -

12 | 2003/07/14 | PC + PPP - 32 | 2001/05/22 | PC + PPP -
13 | 2003/06/09 | PC + PPP - 33 | 1999/08/16 PPP -
14 | 2003/01/13 | PC + PPP - 34 | 1999/07/29 | PC + PPP -
15 | 2002/12/12 PPP - - 35 | 1998/07/31 PPP -
16 | 2002/08/28 200 - - 36 | 1997/10/16 FFP - -
17 | 2002/06/15 | PC + PPP - - 37 | 1997/08/17 | PC + PPP - -
18 | 2002/05/22 | PC + PPP - - 38 | 1997/07/05 | PC + PPP -
19 | 2002/04/22 | PC + PPP = = 39 | 1997/06/08 PPP - -
20 | 2002/03/14 PPP - - 40 | 1997/05/17 | PC + PPP = =

No. 6 : The propositus case
PC : Platelet concentrates, PPP ; platelet poor plasma

Screening : Serological test (HBsAg, HBsAb, HBcAb) and pool NAT (pool size 50 or 500)
ID-NAT : individual Nucleic acid amplification test by the Japanese Red Cross standard method

[ ] : infection report from hospital

Uk - HBs Huikbatk (2 44) & BEARG A & A2 2
34 EBENTZ, 12 ZICD W T ZILE O KGR %
WA L7, BT 4 %, B OREH D 2 4,
VARGV G B 5 WIS D5 2 44, &
L 4% ThoT.

1) YK (4 44)

Mm% HBV BHesiZo bh, 74 VADH
FEEH ET—B L7 DiE, FBIREHEZ &0, No
6, 7. 10, 19 ® 44T - 7. 72 No.6 LA,
i B O NAT (2B TH - 72.

ONo.6 ZOHOHRATIZ, itk 581 H Dk
AT, HBV-DNA B (100copies/m I A:fiii) & %
Bk Th o 7.

@No.7 #aifit% 324 H @ #fk < HBV-DNA @
AP (100copies/m 1 i), BLE% 384 H DAk
Tl¥, HBV-DNA Zk&M b L, HBc fiifk EIA #:6
£ (Inh% 60% &) & % o>7:. ZD#H b HBc Hifk

EIA Bt (Inh% 60% 72), HBs JiikEMEo F
FTHo7. TOM, FFHEEEF IO LN -
7.

®No.19 ZMHFIFZZFDHK, Fv ) 7L L72D,
Wit 976 H okefkTid, HBV 12k L L, HBs
PRI SN h o 7.

2) B0 (2 4)

(ONo. 40 #F: o &G ds F:ol T, Mfkad
7 ANVADIEHERYOMERRITTE Loz
(@No. 17 13§ 1fit #% 954 H o ¥4 Tid, HBs #iL
&, HBc JURBGIE. i &, i 1 & H %I
RKEIIEL TV, FOEEOBERMIKITE- T
BT, TANVZOEERTIOFENTE L\
B, WIMIZ X2 S0P, WIS OREEGIC &
5H00EARHTH 5205, BEOE VD ) OWHE
HdEZ 5Nz

3) FIMIABAVE RS D BV ITBEES (2 4)
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Table 3 Clinical course of recipients

Number of ID-NAT
cases Positive | Negative

transmit 4 1 3
seroconversion (SC) 2 0 2
suspected SC without 2 2 0
previous sample
previously infected 3 1 2
not infected 4 1 3
Unknown 15 2 14 *

Total 30 7 24

* Two units was transfused for the same patient.

(DNo.3, 9 I O 5 NAT &btk
I T OMRAAE FIIARWIC, i HBs $ifk, HBc
PR CTH o 7. OIS L B EGICE 5 D
DO, T S ORI X 5 b O EIAHT
Hot.

4) YL (4%)

No.1, 12, 21, 31 iZ#min# o4 < HBV 4
WMo —7— 3 eTEE TR LN o
7z.

4. BREOEERIIOLE (Fig. 1)

%9 F B 0 M Bk #E & No.6, 7, 10, 19D
ZIMEMAARD HBYV OB 2T L2225
2~3 HFTEBRE—HK L7 No.40 lZ2wTiE, M
R h D7 IR ORERIT T E e h o 72

No. 6 (&, Wit CYREEKINE @ ZiMHE) IS8
Tnt26(C: A), nt44(A/G: G MagmkiE Bk
T A L GO 2HEHEOEIES M S 7228, 52
HTIEGCOARPMH EI), nt6b7 (C:T) @3
71 i % B & —3% (homology 99.8%) L7z. F 7z CP
(core promoter) /PreC #H 1% 233bp (ntl1,699~
1,921) OEIREF] % P LRSS, WH & b pre
core DA RV 2MPA Ly TAR VLol ER
HWTHO, ntl,887 (G: A) [THEND - 7.

No.7 &, nt44 (A/G:G), nt657 (C:T) @2
# 7t (homology 99.9%), No.10 1%, ntd4 (A/G:
G), nt651 (C:CT), nt657 (C:T) @ 3 Hpr
(homology 99.8%) % Fr&—3 L 7-.

No.19 & TA 7 u—= > 7% Huw CHEILE)
ZYE L7oRER, 2 O/ (Fig.1 No.19-1, 2)
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ML, nt4d4(A/G:G), nt651(C: T), nt657
(C:T) L MHED Wk (Fig.1 No.19-1) &,
ZFO3HFTIMAZE S 1] AT OMED D 5k
(Fig.1 No.192) 2553 S iz, §3 7 AF%IC
BRIM L 728K Tid, No.19-1 & FW— DBy % #>
¥k (Fig.1 No. 19-3) &AM &1, No. 19-2 234F
LD E) ORI TE LdoT.
Z =

EHEAR 2 5 O RRBER G £ 5w & LT, oc-
cult HBV carrier 1 & 2 ¥l #% B BT R FSREH %
bR L 72,

A UBKINE o M 25, #7253 |l, #is HBV
BRYFEDFE & L THE SNBF A ST
WBBEMICE TN Tz, M2 2 AT
1%, BB MY NAT 2548 TR%THh o 72720,
YD K RBRAVIETE e h o7z, Al #k
3BID S B 2BNZDNT, FEERE O BE MK
AREENTEBY, ZOMiEE 4EER NAT B
P & 72 o 72 BRI 1 © HBV-DNA 35 £ Ao 41 %
99.8% D—H,ERTH 7L T A0S, BRYIEEIK
OFEEIMTH -7 &2 REL Tz, F72,
o ZMBPINAT BETH-TH, BEFRY A
W) BEDIERT BT THLFEWRTHZ
EHBHLPE RS T

FERICIEE > & — A g SRR L
20T HEEIITESRE LT E v &v ) Bt
RAEZIRTZ Lo 72", Me— DT BEME I %
¢ HBc YLIRMREDE A TH 5745, Pl 2 ILHE R
PEUE B TIEBRIE D 20% 25tk e 2 5 & v 9
T HHY, BUFMTHBIEAT S & MiEd
TR & X 72 REME AT (H RN ERE R .

—77, %M OM S I H VY, LR
FRIRA TR < SIEIIHNC & & S R o i
A3 30 Bl 24 Bl % 5, fE B AIME 2 & TR
%ZF % — ATl occult HBV carrier %* 5 O &
BeSKAL LI DT —Z i3/ oo 7z,

4-%%, occult HBV carrier O #iilfil % 52V 72 56 9%
PEREATIE R 2 BHEPI OB LETH L. W
M &, IR D853 BRI AR A5 % )
GO, IS B B D MR B SREA
ZRRETH A RMED V. SHORAETIEZO
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HAMIMAIR iR ek 528 H57%

L9 HBV 2MURETH > THIEED ) 27 3
BV ERHS A TH o7 (RGO E G 4/12 5
33%).

L7228 C, BB/ I %2 B8 L 2
Wx 5 BE L, BFEMOFHRIEETH
5. $hbb, iGEWOHB Y 2 F v, &l HB
Ar=ra7) yEGIZE), BREFEY A VA
T 20E 2RO TEL 2, BN AR NAT
ZWO LT HREERE TR R RICZD S
ZEThHAH HREEATENE BEICRLT
lamivudine % adefovir dipivoxil & & @ #% 5 12
Lo TRFRMIZTANVZAEZHHTEL L Bbh
5.

Mt v & —Moiiks LT, BYSERE T
BN R L o BRI E 2 B L TBE, =
%t 5 & 72 o 72§ 55 T occult HBV carrier O T i
UDENE LTHRT 22 EXEZ NN, E
JIZOWTIE S SITMETS 2 LA H 5. WL
£ 2 YT M2 e ™ 2 BCR E $ 5D
W TELZVWHETHLZ L 2RO THLION:
FEBITH o 7.

T & H

- RBEBEB 2 & ORGSE R & S & LT, oc-
cult HBV carrier (2 & % #% 0 G B % fERE L
7z.

« 7—WNAT A7) ==V 7 THRIETE W
occult HBV carrier # %8R CT &, BRIGEMRE O E
ZMEASEE S 7z,

SRS X DB NAT T3 BB &
NV X % — A TRYDFEIE S sz,

- LR ERE 1, HBY DMEIRETH - THIK
BDOVATBEHNDDEEZEZ LT

55 53 MM AR L (RIS OERIL TR 1745 H 28
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H, % 53 M HAAXEmEREE (H%) THRELRZ)

W SEOWEI W VR BRI, &2
PR DT 2 W72 L ET. T 2FRIR IS w7272
W F IR DR T FIME L > 7 — DB FITEH 2L
7.

X

1) Elghouzzi MH, Courouce AM, Magnius LO, et
al : Transmission of hepatitis B virus by HBV-
negative blood transfusion. Lancet, 346 @ 964,
1995.

2) Momose S, Endo M, Yoshimatsu A, et al : Post-
transfusion hepatitis type B transmitted by blood
from a polymerase chain reaction (PCR) assay
negative donor. Vox Sanguinis, 74 (Suppl. 1) : OS-
1000, 1998.

3) http;//www.fda.gov/ohrms/dockets/ac/01/
briefing/3760b1_06_busch/ (2006 4 3 A ¥1E)

4) Allain JP : Occult hepatitis B virus infection : im-
plication in transfusion. Vox Sanguinis, 86 : 83—
91, 2004.

5) Michael Torbenson and David L Thomas : Oc-
cult hepatits B. Lancet, Infect Dis, 2 : 479—486,
2002 (Review).

6) KB ¥, SIEZ, HARFK M NAT #5827
V=T :NAT A7) —= V7 CRIHEEhZHAE
Tiz I BEFS™Y A4 )V X genotype A D4/
LPRNT. IS, 25 1 563—573, 2003.

7) Satake M : Infectious risks associated with the
transfusion of blood components and pathogen in-
activation in Japan. Int ] Hematol, 80 (4) : 306—
310, 2004.

8) Coste J, Reesink HW, Engelfriet CP, et al : Imple-
mentation of donor screening for infectious
agents transmitted by blood by nucleic acid tech-
nology : up to 2003. Vox Sanguinis, 88 : 289—303,
2005.

9) Mosley JW, Stevence CE, Aach RD, et al : Donor
screening for anti-body to hepatitis B core anti-
gen and hepatitis B virus infection in transfusion
recipients. Transfusion, 35 : 5—12, 1995.



606 Japanese Journal of Transfusion and Cell Therapy, Vol. 52. No. 5

CASE REPORT OF INFECTION BY AN OCCULT HBV CARRIER

Shoko Kajimoto", Motohiro Fujii”, Yoshiyuki Matsumoto”, Hiroyuki Ishii”, Yoshihisa Miyata",
Shoichi Inaba”, Yuji Hoshi”, Kou Suzuki”, Hisao Yugi®,
Masatsugu Tanaka® and Atsuo Maruta®
YKanagawa Red Cross Blood Center
?Japanese Red Cross Central Blood Laboratory
YKanagawa Cancer Center

In October 2004, a case of Hepatitis B infection was reported to the Kanagawa Red Cross Blood
Center. Individual nucleic amplification testing (ID-NAT) was perfomed to study 33 preserved blood
samples of donors whose blood had been transfused to the patient. One donor, a 54-year-old male who
had donated 78 times during the past 11 years, was found to be positive by ID-NAT. We had previ-
ously received reports from different hospitals of three patients with hepatitis. At that time, although
a retrospective study was performed using ID-NAT, all the preserved blood samples were negative.
Surprisingly, all three patients had received apheresis platelet concentrates derived from the
propositus donor. DNA sequence analysis of the HBV of this donor and of three of the four patients
revealed 99.8-9% homology and all were genotype C conclusively confirming that the hepatitis B was
transmitted from this donor. We have succeeded in following-up the 12 patients for at least six
months after transfusion. All had hematological malignancies and had been transfused during chemo-
therapy. Four patients did not show any change in serological markers where as four were positive,
with transmission confirmed by changes in serological markers.

To our knowledge, this case is the first to demonstrate that it is not possible to detect all occult
HBYV carriers, even by the use of ID-NAT. Furthermore, this case demonstrates that even when a
sample is ID-NAT-negative, blood from an occult HBV carrier is a possible source of HBV infection
for immunocompromised patients.

Key words ° hepatitis B transmission, occult HBV carrier, ID-NAT




