C xz goodness of-ﬁf test. show_

OCCUPATIONAL EXPOSURE TO HEV IN SWINE WORKERS

Liver function tests, inchiding transaminase levels (aspar- .
tate aminotransferase [ALT] and alanine aminotransferase
[AST]) in serum were deteérmined using a Thermo Spectronic
spectrophotometer (Helios, Barcelona, Spain). -

To determine the correlahon between the data obtamed
from the questionnaire and the laboratory results, odds tatios’
(ORs) and their correspondmg 95% confidente’ intervals
(Cls) were calculated using bipary logistic regression analysis
by means of SPSS version 15.0-stafistical sofiwatre, For the
statistical comparison‘of fhe: seroprevaience obtained in the E
- and NE groups, the Pearsnn x test and Student f test wee
-_apphed '

Al mdmdoals tested negatwe fm: the presence of. HEV-. ’

RNA in sérum. The overall prevalence of anti-HEV 1gG con-

firmed by" 1mmunoblottmg was 11:6% (231198} The sero- '

" .prevaleince of ann-HEV IgG in ‘the E group ' and in NE gioup
‘was 18.8% (191101) and 4.1%: (4/97) respeclwely (Table VR

B Values of transaminasg; | CNZYmes. weie:- 10cated within -the .
" _normal'range (ALT men <45:IU/L; women < 36 IU/L: AST: _
< 34'IUML: for ‘mén’and. w0men) in'all individuals. No ‘signif- -

icant differencés il the fevéls ‘of | transamlnasec wore observed
" between the anu-HEV Ig(‘x—posmve group. (ALT' 22 % 14 _
L 15 & 122, AST: 11 £ 63)' - The statistical analysxs showed a
sngmﬁcant association, F< UUS) ‘Between the’ presenoe of .

" anti-HEV' 18G ‘and the consumpnon of untreated water with -
_1} Addmonally, people exposed. L

- .auORvahwofSﬁ(P,_u

T P= __001} andy consumpt;lon iintrédted watef” (x" =12.9;
:P’=.0.01). No signi
. the rest of the. study parameters.

This is the fiest study in Spam repomng the prevalence of«

l 'IgG anu—HEV'ant\bod:es m swme workets (13 8%) and in

. ha) good fit w:th ‘the; observed
‘and expected frequencxes in the'E. and NE § groups’ (x =104, .-

catif, dlfferences ‘were obser\'ed between

TAB!I:‘ 1’
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peopie unexposed to swine (4 1%). Thc increased nsk (54 )
times .at risk). of havmg IgG anti-HEV observed in swine
workers in this work is not surpnsmg, ‘taking into account the
high number of farms (76%) and pigs (23%) testing positive .
for HEV RNA in the same area.* This datum is higher than -

" the OR (1.46) reported by. Meng and others® in 2002 in the

only study that calculated the risk.for a.veterinarian to be- )
positive for IgG ‘anti-HEV. The fact that the-values of trans- .- .
. aminases were’ snmjlar between positive and.pegative indi-
viduals suggests that HEV rmght be responsible for subclini-
cal infections, Ybecause none of the- partlmpams reported any ..
past clinical signs of acute ‘hepatitis. The factors triggering'the . .
de\re]opment of an ‘acute or a subchmcal hepahtls E mfectlon S
remain_obscure in indistrialized countries. Some authors s
point. to several contnbutmg factors’ such‘as. age,?s- pre .
existing hcpatopathy, nd the genotype of the- strqm. R
It has been reported for autochthorious hepatms E.in de-
. veloped regaons that swiiie iSolates from’ genotype 3 are moref .
related to human strains’ ‘from the. same geog'raphlc région w.- -
than. to swine strams t'rom d:fferent ai:ez_ls Moreoyer HEV e

2 'playanlm- s o
> I—IEV is, capable PR

ing wnth swme (26% aud 10 9% respectwely) and unexposed L

. 'people (18% and 2 4% respectwely) were report’ed. Sumlar' T .

)

- Charaaengtm a.nd nsk factors'of the stud;ed populatlon aceordmg to thie” p;esence or absence oE a.nn-HEV IgG
Dot e S Anh-HEVIngoaluve . Anl(-HEVIgG‘ncsauve R OR
SF)( ‘: : — g . . .7 B -..\ Ny = - T ~ ;:
. Male .80(79.2%)‘-.- CT 068 - U003
.+ ' Fefale~. PR 95 (97.9%) .- - N
.‘Aee(yeam) ” 2690 -
. ALT 15£122
- ASE- 11 +68, .
E A—HEV . : 0 (0%)
=C Consume rawvegetables R AT R L S ST
U Ne 25(92.6%);‘ L o 00460 - 175+ .. : 0379 CF
0%). ow) L BT
A3 (8% Coage%) v lem T s 132145 L
- L B1Ba%) 5.3% 02970 g 0316 -
,‘ .5'(8?6)::- : H - B
"-"4(41%) e 93 (95.0%) . T iaest . sa 17165
19 (18.8%) " 821(81.2%) T T

OR = odds ratio; CI a conrdem:e mtervai; Al.'i' = alanine amnotrms(ens: AST = npana&e ammotm\s[em )
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tween those exposed (13%) and unexposed to swine (9 3%},
and in Italy,' prevalences of 3.3% in'swine farmers and 2.9%
in people without occupatlonal exposure to swine were re-

ported. The: high variation among the prevalénces described.’
above’ mlght be caused by-differences in sample size, country ...’

of origin, and the diagnastic assay ugéd..In this context, it-has
been described that there are mgmficant sensmwty variations

in developed countnes dependmg on-the type of ELISA kit™ .
used, as well as mununoblottmg confirmation’ of the ELISA-"

posntrve samples Thie data obtairied by Herrcmans and oth-

" ers® in 2007 suggest that ‘there are few dlfferences in the'

sensttwrty of ELISAs based in- genntype lor3d antrgens

Therefore; the’ number of false negatwes in the healthy popu- -
Iation is expectéd to be low: In our study, fo ‘mitimize ‘the
possrblllty of false pesrhves and- yleld moré -accuraie preva- -
fence results, posmve sarnples were conﬁrmed by n means of an

immunoblot-assay. (Recomblot HEV; Mrkrogen)

Régarding other risk factors studied in this’ yvork an eI-'j
5:6) in people -
" who reported consumptlon of untreated “Witer-from water . .
fountains in’ the Couritryside was recorded. The. relatxonshrp"_ R
: between untreatecl water consumptlon and exposure to swine
in swire workers Jis not’ surpnsmg becauSe thie fams ‘are, do- . L
rliere untreated witer fountains are .
it is very common aniong farmers to

‘evated prevalence (32 2%) and"Tisk (OR

- cated in'thie countrysr
numerou& Addrlimrally,

" is also lngher than’ the one. observed by Mateos and others®™
(2.8%) and the;rate obtained by Biti and gthers (73%) in

_ anormal’ Spamsh populatro These ‘cannot be. properly com- "j T
pared with the data obtdified in this study becaise’ of the high’ ~

" number of exposed people (50%). These high prevalences B
“suggest that aiitochthonous ‘HEV is crrculatmg in Spain,

" and the infection is. underdlagnosed Although frdnsfusion-
transmitted HEV is probably much too rare to sustain HE

o transmrSston, it should be takeri “into .actount ‘that- HBV is” _
* spread through uncertain routes, and the potential risk of i; .
transfusion- transm:tted HEV_ mfectron shouId be’ consnd- i

ered.” : S

- In eonclusron tlus is the first study in Spam reportmg a lngh A :

prevalence of IgG anti-HEV. antibodies in swine. workers.

Thése data support that HEV' infection should be'treated asa
vocational illness in swine workers. Therefore systematic apf- s
plication of hygiene measures in this groitp is highly recom- 15. Amon 17, Drobeniue I, Bower WA, Maga.na IC, Escobedo MA,
B ' . Williams’ I'T, Bell BP, Armstrong GL, 2006. Locally ‘acquited

'-mended tQ. avord the exposrtlon to thrs vrrus

- 2008.
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: 0. litat Val AR o
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. mission of hepatrue E virus and for the severe form of hepatitis -
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TRANSFUSION COMPLICATIONS

A case of transfusion-transmitted hepatitis E caused by blood
from a donor infected with hepatitis E virus via zoonotic
food-borne route '

Keiji Matsubayashr, Jong-Hon Kang, Hrdekatsu Sakata Kazuaki Takahashl Motohiro Shindo,
‘ Masaru Kato, Shinichiro Sato, Toshiaki Kato, H:royukr Nishimori, Kunrh:ko Isu]t,
Hiroyuki Maguchi; Jun-ichi Yoshida, Hiroshi Maekubo, Shunji Mishiro, and Hisami Ikeda

of hepalilis E virus (HEV) have been reported so far. |
‘The infection rfoutes of the causaﬁve donors remain
unclear, however Also, the progress of virus markers -
in the entire course of HEV rnfecnon has not been well
docimerited.
STUDY DESIGN AND METHODS. Nuc'leit: acld i,es‘hng
'was performad by ‘reak-time reverse transcription—
poiymerase chain reaction fargeting the open reading
frame 2 region of HEV: Fulilengin nucieotide
- sequences-of HEV RNA were detecied by d!rect
. .sequencing.. . . .
.| RESULTS: Lookback study.of a. HEV—posnwe donor..
- revealed that the-platelets (PLTs) donated. from him 2 -
‘weeks previously contained HEV RNA and were trans-
fused to a patient. Thirteen relatwes |nclud|ng the donor
wefe ascertained to enjoy gnﬂed ‘pork ™eats toge‘lher in
" a barbecue restaurant 23 days befofe the ‘donation:
Thereafter, his father died of fulminant hepatms E and
“thé other & members showed sefim markers of HEV
" infection, Iri the recipient, HEV was détected in“serum
" on Day 22 and reached the peak of 7.2 log copies per
_m on Day 44 followed, by the steep increase of alanine
aminotransferase. lmmunoglobulm Ganti-HEV emerged
on Day 67; subsequemly, hepatitis was resolved. HEV
‘1. RNA sequences from the donor and recnp:ent were af
identical, Japan-indigenous strain.of genotype 4. HEV
RNA was detectable up to-Day'97'in- semmt Day 85 m
. feces, and Day.71 in:saliva, -
hs . CONCLUSION: A transfusion-transmitted hepamls E
7§ case by blood from a dororinfécted via the: zoonofic
- food-borme route-and the progréss of HEV markers;in’
.ihe enlire course are demonstraled. Further studiés are

1. .. related risks for HEV. even in mdust_nal:zed countnes.

. BACKGROUND: Five cases of transfusion transmission .

: heeded to clarily the epidemiclogy and the: iransfusmn— :

1368 TRANSFUSION Volume 48, July 2008~
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epatms E virus (HEV) infection has been con-

srdered io oceur mamly via fecal-oral trans-
" mission and is an important public health
doncern in developmg coum:nes.‘ I industri-
ahzed countnes mcludmg Japan, cases have been rarely

" reported and _bepatitis E, has been regarded’ as an

nnported mfecnous dnsease from its endemic areas.
- Recently, however, mcreasmg numbers of sporadrc cases:
" have been reported > some of whlch resulted from infec-
tion via a zoonotic food bome rnute by, consumpnon of

" raw of undercooked ‘meats of wild. boar, wild deer, or

farmed pag fhat was contammated with HEV.*"!

' In 2004, we reported the ﬁmt molecularly confirmed
- case of, transfusmn transrmssmn of I-I]:‘.W2 The infection
" route in ‘the’ causatwe donor was not very clear, however.

' ’Ihereafter, at least four cases of transﬁ.rsmn transmission
’ of HEVhave been reported in Iapan, the United Kingdom,

ABBHEV!AHONS. FAM 38 car‘boxyﬂuorescem.

" HEV= hepatms ‘E Virusi ORF = open readmg frame;

PSL predomsolone, 'I‘AMRA 6- carboxy—
tetmmednﬂrhodamme. :

Pmm the Hokkaldo Red Cross:Blood Center. Sapporo, the
Center for Gastroenterology, Teine Kei)mka: Hospital, Sapporo;.
the :Department of Medical Sciences, Toshiba General Hospital,
Tokyo. the Thlrd Department of Internal Medicine, Asahikawa
Med.u‘.al Cullege, Asahrkawa, the Department of Internal Medi-

Interna.l Medlcme. Te1ne Keljlnhu ‘Hospital, Sapporo, Iapan.
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and France,™*% where hepatitis E is nonendernic and HEV
infection routes remained to be obscure.

. Here, we report a case of acute hepatitis E caused by
transfusion transmission from the donor who was
infected with HEV via a-zoonotic food-bome manner. To
our knowledge, this is the first case in which the infection
route of the causative donor has been confirmed. Also, in
this report, we describe, for the first time, the virus kinetics
and changes of anti-HEV in serum, prospectively moni-
tored from latent period of infection until convalescence,
accompanied by disease progression in the patient.

MATERIALS AND METHODS

_ Detection and quantitation of HEV RNA

For reverse transcription-polymerase chain reaction (FT-
PCR) t6 detect HEV RNA in the samples, the follow'lng
oligonucleotides were demgned ) detect 75 riucleotides of

highly conserved sequence in the open reading- f.rame'
{ORF) 2 region ‘of all HEV genotypes: forward - primer -

5-CGGCGGTGGTTTCTGG-3, reverse pnmer 5-AAGG
GGTI‘GG’ITGGATGAATA-S and’ miixed probes with a
5'-TepOrIter dye {6- carboxyﬂuorescem. 'FAM) and a 3'-
o quencher dye {6- carboxy—tetramethylrhodanune, 'I.'AMZRA)
a.nd : FAM-S' TGACAGGG'I'I‘GATI‘CI‘CAGCCCI’I‘CG 3’

’ ‘TAMBA, a.nd FAM- ’-TGACCGGGCI’GA'ITCTCAGCCC
TTB’TAMRA (ngma—Alclnch Japan, Tokyo. Tapan).

- iNgdlsic §eid was extracted from 200 yL of serum and
' saliva and from 100 L of 10 percent (wtlvol] fecal suspen-

‘sion in"“saline with kits (QlAamp’ MmElute virus spin Kit,

B "'Qlagen K.K., Tokyo, Japan; and SMITEST R&D-EX, Medical

* & Biolo, glcal Laboratoeries,’ Nagoya, Iapan) Before, extrac-

tion,-the samples were centrifuged at 6000 x g at 4°C for

© 10 minutes; thereafter the clear supernatant was sub-.
. jected to nucleic acid extraction. Beforé RT-PCR, RNA

_ preparauon of feces was diluted at 10 times with nuclease- .

free watet to reduce the effect of mhlbltors. 'IWenty micro-
liters of micleic ac:d sample wis used for each, reaction.

',Each 50 pL of reaction mixture contained_25 jL of 2
RT-PCR kit smaster mix (QuantiTect Probe RT-PCR kit,

“Qiagen), 0.5 L of RT mix-(QuantiTect Piobe RT-PCR kit,
-Qiagen), 400’ nmol per L each of forward and reverse
= primer, and 67 nmol per L each of three piobes. RT-PCR

-mixture was-incubated at 50°C for 30 minirtes dnd at

-95°C -for. 15 minutes, followed by 50 cycles of 94°C for

-+ 15 seconds; and 60°C for 1 minute utilizinga thermocycler

'(Applied Biosysters 7500, real tinie PCR sysiem; Applied
- Biosysterns, Tokyo, Japan). HEV nucleic acid testing (NAT)

was performed. individually. The analytlcal sensumty of .‘_ '

the HEV-NAT vras determined to be 25(13-166]) copiés per
- mL{with95% confidence interval) bylogistic anaIysns. HEV
:viral load was determiried-from standard curves génerated
by using 10° to 107 copies of HEV RNA per reaction. The

’ HEV quantltatmn standard was generated bytranscnbmg ’
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HEV c¢DNA of HEV ORF2 region that was cloned into a
plasmid (pCRII-TOPO, Invitrogen, Carlsbad, CA), usingthe
in vitro transcription kit (MAXIscript T7 high-yield tran-
scription kit, Ambion, Austin, TX). Purified plasmid DNA
was linearized with HindlIll restriction endonuclease and
transcribed te yield 717-nucleotide-long RNA transcripts
containing 75-nucleotide target sequence.

Phylogenetic analysis of HEV isolates.

' Entire or nearly entire sequences of HEV isolates were

determined as previously described by Takahashi and
coworkers* The sequences were aligned together with

" . reported HEV strains with a computer prograrn (CLUSTAL

W, Version 1.8)."" A phylogenetic tree based on the nearly
entire HEV RNA sequence was constucted by the

_ nelghbor-jommg method,'®and the final tree was obtained

by a computer program (TreeView, Verslon 1.6.6). Boot-

* strap values weré determined by resamplmg 1000 times of

the data sets. The nucleotide sequences isolates HRC-
HE14C, JST-KitAsa04C, and JTC- -Kit-FHO4L reported in this
study have been assigned DDBJ/EMBL/GenBank. nucle-,
otide sequence databases with the accession numbers
AB291965, AB291966, andABzglgss respectively.

Detectmn of serum anti-HEV -

" Samples were tested for- imrrunoglobulin M (IgM)- and
. immunoglobulin G (IgG)-class antibodies agamst HEV

using a commercial enzyme-linked immunasorbent assay
kit’ (V‘uagent HEV-Ab, Cosmic Corp Tokyo; Japan).520

.'Alanine aminotransferase testmg
" Alanine ammotransferase (AI.:[‘ } testmg was. camed out,

using n‘ansex‘mna}se,—HRII‘ Nisseki/GPT (Wako Pure - -
Chemical Industries Ltd, Osaka, Japan) on an automatic

_ analyzer {ACA5400, Olympus ‘Corp., Tokyo, Japan).

RESULTS

A Iookback study of a causative blood donor

‘Blood from a 39—yeer-old Japanese male on September 20,
. 2004, was disqualified because of the elevated ALT level at

236U per Land tested for‘hepatiti_s viruses because of the
abnormal ALT result. His blood sample turned out to be
positive for the presence of HEV RNA at 4.8 log copies per

. mL as well as anti-HEV IgM .and IgG.and negative for the

presence of any marker of hepatitis B virus (HBV) or hepe-
titis C.virus (FICV). A lookback study revealed that his
donated blood on September 6, 2004, 2 weeks-before the

" last donation, was positive for the presence of HEVRNA at

3.1log copies per mL and negative for the presence of '
IgM- or IgG-class anti-HEV. The HEV isolate, HRC-HE14C,
was classified as genotype 4 of a Japan-indigenous strain.

‘{F‘ ig. 1). The bloed (platelet {PLT] concentrate) donated on
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