Japanese Journal of Transfusion and Cell Therapy, Vol. 66. No.3 66(3) : 531—537, 2020

—[E =] Original —

AFBICIBIF D E BIFFR D )L ABM R DIRIA

M Mi3EY B kK BN OB O OB iR R
(03 S A S I b Y 2 = - 3 T R

E M%7 4 )V A (HEV) OG5k 2 a3 5720, itk E g« & LT, B (Transfusion
2017) ® 19613 &b, 2018 4E F TITHIB L 72 34 FEBNZ DV THENT L 7.

JERIBRIT AN A L, BSR U E B C O BRI E A8 L& b7z, JRIRILE o 88.2% (30 #1) 75 HEV RNA
Btk 2>> HEV HURREET, £ I3 HEV RGN & E 2 Sz 50T ofi R, K HEV #Ro #5710
37AHT29 B (90.6%), 4 HAS3H (94%) T, TNLNR LD 7 FAY — L, ZHEICEL 2 EAVREhi.

—77, W& 34 HEGIT A C & b 16 B (47.1%) 3 REIHFIREICDH 572, L I3—BEAMFETH - 72
A, WERRTE 2P @B TUA NVAIMIEL 6 7 AL Ldehe L7z, BRFE T Ok ALT o H gl i 63110/
1T, §iZ & % A G HEV RNA &3 251log IU L HEE S N7z Wil S N7z A VABREE T E, &R

ALT EICHBIZRRD S o 72,

HEV RNA 27 1) — = ZOLERE AL HEV Mii&Gsdf & LTHEMEEZ 2 5N 5.

F—U—RERFREY A VA, ElUEdE, ABIGEEAGE, BRI

EL&IC

E ®ff 957 £ )V A (hepatitis E virus, HEV) (& A#k
LHEIHE T ANV ATHY), BLLRREHWTHL T
A IVY, YABREDHARNEEE, HHVIEN
BATSOFFEAET LI EICL - TRIOEYS 51]
etEDsd 5. diEETlE, BN TR ERFREZ D
WiED % <, S HICHELEI ARV E R T H HEV
4 R (HEV-4) 3% A 605 2 &V, T 8o
JEGEDER I N2 &R EH 57,2006 45 3 H X 0k
LI O A% R HEWE AR A (nucleic acid amplification test,
NAT) A7) —= 72 AT 980 L C & 72,
—7, ZEOBRILEBAE Hw/-34Tid, HEV IgG
PR35 34% C, R ROMIEEEIH 2 H D
O, £FTHEV BEPMER SN TV ST, 2016 4125
fiti U 72 B I 351 2 510 NAT 1 & 2 Hikifis o &gy
FRERATIE, T LAJEE X D & HEV RNA FBiks
MENE VI RERTH 572",

f&H N2 BT 5 HEV G086, 99% DL L 2sABAN:
JEGTHROBY U, ARICHF R 2 59 L7 & LT iRy
JECTHEMT 5. 72, HEV Bkl Asmim S -84
DEGERIE 40~50% FEEEYY, S HAICHRIIC NG B

R SIERZ BT 20 FREHHESIN TV LY, [HHE
(TR R 3 M T AL 3 7 & D S )
KEOBFIIBWTIREML LR, oML
MEBICHEITT LI EICH B2,

HAT 2015 45 F CTL238E L 72 HEV #lfiLigde 19 JEf
122V T, 9CIZ Satake B2 & o THEENTWAEY
2, S HR oMM EEIC BT 5 HEV Sl 5 % et
T 57280, ZO% 3EMICIAE LIER S &0 T, HEV
B LG BN DWW TR 7\ SMRET 2 I 2 72 0 THE S
5.

HEHLVOHE

HRELVHRGE

x4 2002 4E2> 5 2018 4F F TIHIWA L 72 HEV #lfil
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B 720 2 AT L7

HEV RNA DFE £

V7 IV ¥ A Areverse transcription polymerase chain
reaction (RT-PCR) #712& > CTHEV RNA %% L
72 BRI A £ 721300 2 100~500u] FHv 7=

1) EARR Ak M Fe AR5 v g i g i 72 it

2) HARTTAIGIEE T O v 7 it v 4§ —

3) HARRAFAL M F AT

(%A H : 201949 H 3 H, =2#H 202041 H 14 H)



532

Japanese Journal of Transfusion and Cell Therapy, Vol. 66. No. 3

n=34

: ;
3 3
B E

1 2
nnlEn
0
'02 '03 '04 '05 '06 ' '08 '09 !

o7

1 '1z ‘13 14 15 ‘16 17 18 (FF)

B 1 HEV @S deiEpl o (Bib4a)

AARTFHAOHEE Z L O HEV Sl EASEFHOHER 2R L7z (n=34). K

ISR AN & o THI L7ERICH 5.

T/, EBEELD LG INEHOTENT LA
WIS ERHA Y V¥ — N LT L. HE)
i EEE QIAsymphony SP & QIAsymphony DSP
Virus/Pathogen Kit ¥ 7z & QIAamp MinElute Virus
SpinKit (Wb F747 ) /213 A~ A 7 A b EX-
R&D (B FW5e0T) 2 U ORI % 15
7. 2?95 H 20 £721% 25u] % LT, Applied Bio-
systems 7500 £ 721X 7900 (7 75 4 X4 F ¥ AT 4
) #HWTERLZ.

BRI & B3 D HEV RNA A5l D4R

bELE FRRICEER & fii L, HEV ORF1 I (326
nt ; nucleotide)” & ORF2 3% (412 nt)™ ® nested RT-
PCR #47vy, ABIPRISM 3130x1(%+—€7 1 v ¥ v —
YA 57474 v 7) %ML T Direct Sequencing
WX D PE L7z ki & BB D5 S/ HEV
PROMEIERLH % Wik L7z, F72, 15517z ORF2 HHi
(412 nt) OEEFREFEHNZDOWT MEGA 7% W4T
RFIFHT ATV, BT EZRE L7

HEV RNA iR DHE

wEHRA LT o HEV RNA R ERARIZOW T,

ORF2 FHI% (412 nt) @ nested RT-PCR #:¥ % 6 [l Fjii
L7e. % Iml B L, 60ul CTHEIEL70 B, 10
wl/reaction M L7z, 2 DN EOMHIRE L, FEEE
e BRI L CToked 722 25, 95% LOD (limit of
detection) : 72.81U/mI (95% Cl(confidence interval) :
380~2188) THol:. ITNHIZODWT, itV 7 b
JMP®13 (SAS) ZHWTB I AT 1 v 27 [BURENT Dl
Mgk ) HEV RNA B2 HE L7

niAeE

IgG/IgM anti-HEV EIA ¥ v b (GEBRGUIEWZERT) %
v, A SCEICHEVPL HEV-IgG, -IgM $tfR % 2 L
7z.

NERTE St

BESEMINEZTIILIEL
RNA £

BED IS 7z HEV 22Kk &L Y Rd iz 72,
&G HEV RNA & & 1%, 4o 34 6o HEV #ili
BYDHT, RPBTRPEDPR L7z A VAR EE
#F# L7 HEV YA VARIZHEVRNA B L5 LWL D
L7

i S 7z HEV RNA &2 (IU) = (BRI e s
HEV RNA #E (IU/ml)) x (EFIFRomiEE (ml))
fTE

AT H AR AR SR RM B E R 20T
KD EIZFEN L7

= B 3L HEV

B R

HEV B I B RAE Bl D F R HEFE

34 Bl HEV BiliU& G O ERIER (HibE) 2K 1
VR L7z, ERRE 2 & o FI 3854 18 1, 8 K i A
W&o THH LRI 16 BT - 7-.

EE#RME DM

HEV #i &G D JE K & 7 - 7z M o wkiin & (BUF,
JEIHRINLE) DA & R A & X 2 1R L7z, i—
HRIIL 2205 2 90 (W) IRp 38 5 o o 43 i /NP3 1) &
W FAARLS X 0 FIEE L 2w ki e o BH)) & F T
Wh7e, 2B E L JE R &8 29
%, T34, FIERIZ 4072114 K TH - 72,

SRR I OFRMM % 1X] 3 128 L7z, FRIMAL I B R
HEBEHUL EE 5o (20 1), HivCoiEdkE (4
B, U 260, Bk (1B, HuE (1) DIEC
Lol MR TORE T o72. B, dvilEEh
SIZ A BIOWMELD 545, RATH HEV NAT % Blss L
72 2006 4ELARE, HEV SR g O i3 20 v,

HEV #ifil &G D R & 72 - 7= i (DU, TR PR i)
?OHEV RNA i & ALT OB % X 41278 L7z HEV
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2 SRR AR A
[l — Bk R 2 1% B < R BRI O 4R & OV 2
RL7e (n=32). JKOHHHE AFLETH 5.

#i (1)

L2 NOYE

Pl (0)]

FEBE" (20

21 TR (2

X3 JENEKIMLE ORI 7 Ty 7 it v & —
[F] — Rk H ke 2 450 % B < RN ER I ORI % 71 v 2~
Mt = IR L7 (n=32). &y aNIZAEZEZR
L7z %k JbiE CIEITmA 2 ) —= v 7 NAT 28 A
L 72 2006 4ELARE, HEV S@fiU&GEFEA LT,

RNAEEORYMiEIX 3 9og ITU/mi /M~ KMl - 0.20~
6.72log IU/ml) Th o7z, %B, RAMEDIEERIZO W
TIRKRETH A Z LB TPREN, fHHTE %Mk
DOHIRA S, nested RT-PCR % 6 [l47 >, 6 [alHr 1
Rk (16.7%) & 7 5 72728, T Oz H\vT 020log
IU/ml TH 2 L L7

JE KRR E @ ALT Aryefiii 2801U/1, e Kfiiid 63
1U/1 TH o7z, ALT i, Mmoo s i L ¢
2016 4F 3 H £ Tlid 611U/1 ki, [F4E4 H2251%, 101
IU/] Kz AL LTW5.

BRI BRI, B & E Z 55 HEV RNA
s 2> HEV-IgM/I1gG Stk FaMEAs 30 1 (88.2%) % 1
0, PRI S N 2 &Gt o HEV-IgM/1gG Hifkks
A3 1 61, HEV-IgG Jufhkd Bt as 3 1 TH - 7-.
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SEOER
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=T N = R <]
T T

F 7z, R E 7o 7 BHIRER X AR I ER A 25 15 B,
WM AE A3 4 B, i/ MCEF A 15 BT - 7-.

BEOEER

BEOFERE WA 2K 51T L B 21 4,
W13 44, FIERNE 642+ 152 K TH - 7-.

Z20% A F—@mUAMENEE LTRIEL22S, 2k
CLd 1661 (47.1%) HEIEEOHEHRSIT XD FHyEH
HIREBIC B - 72 2 L AR S N7z, 209 H 8 51(50.0%)
ZBWTIETA VAMAED 6 # AU EFe L7z, 2
513 T RTHEV-3 D& L B L DTH - 72, I
KO 4B, 3HITYNEY UHRFE IR, 9B 2
BICYNE) UHREL, T AV AFHERRS 7z,

Wi Sz AV 2L BERETPORK ALT iz
612 L7z BEDORKALT O HhyLfii i3 6311U/1
T, 10001U/1 VL Lo$ERIAs 7 B (206%) T -7z,
BB ORAK ALT I3l X7z A v 2R # s 71
EHBIEFEO LN o7, HEMEICI DL
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6 il &7z HEV & & BEHE R K ALT il
BEomMIn/7-HEVE L, BHOBERBEPORK
ALT %R L72(n=34). @ZHEV-312 & % HZEMEREG,

O HEV-31Z X 2 XA HER], Al HEV4IZ X 5 H%
EIER, A HEV-A IZ X B8 AER 2R L7z,

JEBNC B VT, BE DL AW ALT & /R 3 IA
otz WML HHLZZER OV D2,
BT LTV b 00, Bk ALT i 361U/1,
391U/1 &, LRI M 2 72 & o T 7z, &Gk
SACHE L 72 iRV HEV RNA 13 251log IU & &
SNz, THEEBEEHREICLEA5DTH- 7.

2017 4E, Wik, RMOPAAHFI S, HEV &7z &,
AT BRI X BIETEHIAT1 FI384: L7210 2o HEV
i 3b BICT& 1, Takahashi & A5k L 72 FIE(LICEY
4 %28 5 (V239A, HEV-3 Hel /ORF1) V1378 % % 5
7o, 7, ZOH%BOMEEY AT OBEREKILE DS
BRI 2 A HIZERIC Y ADEREREL TW T &8
FIB L7

HEV #% D& {5 i

JEIR HEV ¥ED 5 F R AT OFE R 2 K 7 1R L7z,
HEV %@ #fz7-A11d HEV-3 5329 61 (3a [5 611, 3b
[22 611, 3e [1#1], 3k [161]), HEV-4 %*3 %] (4c
[3#1]) TdH - 7z. HEV-4 1& 3 CTHHEE AL O kI
ICHE L Tz B HEV BRI EnENEL 2 7 5 A
F =12/ L Twie.

£ =

BRI D7 A VAR 2 ) — = ¥ ZEigkoR R &
b 72\, AR HBV % HCV 12 & 5 Bl gt 1312 & A
E3EA LT \w—J)7 T, HEV 12 X 5 Bl GehE A5
HI3nTwa.

2002 4\ A TEINAI O HEV #illE& G lh s <
NTH 5V, 2018 4F £ TIZ 34 BIDSHER ST 5. 2011
AEIC HEV IgA PufkilSEA PRI S 7z 2 & R, 5240
JEDS AT TE 207207, AR & 0 H s
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BmL<was (K1).

—#12, HEV G B W H 5 & sh b
A, EEERIILE IC BT H FEOBmA A SNz, 4
i 30 s L 0V 40 1RI2% <, 40 B D ERGpk 0
RbZVEEZ LN (X2).

HWIZ X % HEV B GEMEE DT & 0 Hiidi &
NTHEY, HARTFHTIE, ek LT, 774,
Vh, ATV ORRWIEE 6 7 AUNICE T 134
BEORETE L 72%A Nz fHE9 5 X 9 BEW
LTwW5.

JeiiEE X E N TR D E B REE OMIGHE sk
Th V), TBEELARNAR HEV-A A% Abh b2,
L2 L, 2016 4E12506E L 72 Rt HuUIs 12 384 % BikIfLE
&G ERE A T3, HEV RNA Btk Ib5E (0.04%)
X0 S HRUHIE (0.07%, TXTHEV-3) THEWI &8
RENT2". Minagi b D#HEE" R E IR ASENFFERT Ot
HFNZBWT S, HEV BSRE DA T I AN D 5
EHBHEIN TS, RFARIIBT 2 F BRI OB
MHIZDONT L, FEFEEIEEI L2 5D TED,
BEfk & Mk RTH -7z (K 3).

JER M DT & A EDSHUREEYE (88%) TH -7z, F
7z, HEV RNA #%FE o gefitiix 39log IU/ml T - 7z
A%, HIZIE HEV RNA BEEAIEHITHE WV (6~Tlog TU/
mD)IZH D ST, ALT EAMEHREMEZ RTHI D H o 72,
DO, BNFE D HEV A 7Y —= v 7 2w ) BlEh
51, HEV difk=e ALT M, HEV B0~ —7—b
LWV —H —lZF e N E R SN,

—7, BEDERIL 60 UL EOEIE KL B2 b
Bz, EE ARG S EE 2 L,
PIHPREBIC B TId HEV EGB ML L3 wvw 2 & 28
WEIN TR, KRAEICBWTYH, BEOBXZ
PRI PIHIRIE IS H o 72, REIIHEREICH 5
HTOEMEEHEIZ500% L iR SN, §_XTHEV-3
DERICE DD DTH - T,

F7, WS N A VAR E BEOEERELIC
M7 L, b7 HEV RNA & (251log IU) T
&GRSR L 7 B OB Ok ALT i 1,000
U/l ##B272. Z®OZ &H 5 HEV Blfil&Gen BE 0
FWEIZOWTIE, BHEWORERE R EOEN b EE
LEZ LN,

GrF SRR OFE R, R KBRS 5 S 7z 32
Bl ([ —HkIi o B R OFER & B < ) @ HEV #RiZZh 2
NELD 7 TR =L, SHIEICED I E29R
ANz NG TAHA SN S HEV @57 RI0% < 1d 3b,
3a, 4c (W) TH A%, JFENIMHED 3b, 3a A K%
¥ (844%) % i@, HEV-41Z 36 (94%) DAT, T
AT E R R TH > 72 FIRIME O I
RIS DB L v HARREARE 3k 251 61 (3.1%) F74E
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B 7 JFKEHEV ¥oE(ET1

5T SRIRIAT DFEFIZDWCOR L7z, HEV ORF2 @ 412 nt OELHI % H v,
T =7 N— 25§k (Accession No., ¥4, %, subgenotype) B XU
BRIMEHE & & B 12 NJ (neighbor-joining method) #EIZ X - TIEK L7z, [
—HRIME sk HEV #Z B < Ao K HEV 2 @ TR L7z (n=32). Jit
A HEV #ko#{z7-HE, HEV-3 25 29 6, HEV-4 25 3 I Cd - 72 (3a[5 #l],
3b [22%1], 3e (1411, 3k [1H41], 4c [361]). HEV-4 i34 TIbimEfE
MRIEH R TH - 72,
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HEV-4 25 H & T & 2%, Sho4icld, HEV-
3 OHFIMIEGC & > THRIEHIIRE O B O PR~ 18
b L7z F 72 HAWMERIC X 286 HEV-3 THh-
722 s, SR HEVAIZRS T, HEV-3 122\ T
BEML TV LENRH L L Bbi/.

LLHG, Satake 5 2%#ih L 7z i&ge)li 7. HEV RNA
w13 447log IU TH - 727%, 4 4.14log IU, 251log
IU &9 T A0 HEV A3 X T b j&Gedsmior
L7272 S 7z, 2510og TU &9 HEV RNA
B L, BRI R THE S T b HEV & GehE 6l o
h Tl b 47w HEV RNA £ THh 5%, Z OJE KL
o HEV B BIEIL i E CHEATMICHEM L T 5
HEV NAT #3 (Procleix HEV Assay, 7'V 7 + )V &)
ThHh-oTH, HNZ 1 MU TE R EEg 3.
D72, Sk, AEENLE IR LT HEV NAT % %
L7zELThH, WD TERWHETIEDH 528, HEV il
AT ET DM REEA DD L EZ HND.

HAX D b HEV SR RO E W M4 v Tld, HEV
A7) —= v 7KK & R B AR AR b 2,0001U/mi
THHELTWAYYS, ZORKETIZSTED 34§ 8
%l (HEVA % 2 &) PNRAL T E 2o TLE
9 (M4). & WEAA L7z 34 6 3361 (97%) 122w
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W TH B EEZ SN T2, JLilEETIZ20
7 —)V HEV NAT (95%LOD 1,020IU/m!) R4
2 HEV IU& S DS X 22 v, S 0728, BRITLIME O
HEVNAT A2 V) —=> 7, MHEEICOWTI#
WMOSMIEDH B S OO, HEV MlllEGeh 5 & LTHRD
LEZOLND.
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391, 2006.
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Abstract:

To establish preventive measures against transfusion-transmitted Hepatitis E Virus infection (T'T-HEV), we ana-
lyzed TT-HEV cases (n = 34) identified from 2005 to 2018, including 19 cases previously reported in Transfusion 2017,
57: 280-288).

The causative blood had been donated from across Japan, with more than half donated in the Kanto-Koshinetsu
area. Thirty (88.2%) blood components tested positive for HEV-RNA and negative for HEV antibodies, suggesting that
most of the causative products were donated in the early stage of HEV infection. On molecular phylogenetic analysis
of the 32 HEV strains of TT-HEV, 29 (90.6%) and 3 (9.4%) cases were classified as HEV-3 and HEV -4, respectively. Each
was found in a different cluster, showing high genetic diversity.

At least 16 (47.1%) patients were transfused under immunosuppression and developed acute hepatitis. HEV vire-
mia persisted for more than 6 months in 8 immunosuppressed patients. The median maximum ALT level during the
clinical course of 34 cases was 631 IU/I. The minimum infectious HEV dose through transfusion was 251 log IU. There
was no correlation between infused dose or HEV genotype and maximum ALT value.

The risk of TT-HEV has emerged in Japan. HEV RNA screening will be useful to reduce it.
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