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including pig liver and intestines at a A
. barbecue restaurant on August 14,
2004.2! Blood samples from the relatives
were tested for HEV markers with
. informed consent. Seven of the family
members who ate grilled pig liver
and/or intestines had IgM- and/or IgG-

B
o

g

g
o

HEV-RNA {log coplasimi, or g}
&

‘class anti-HEV in the blood samples 20

taken 37 to 92 days after the barbecue a0 - — ; -t

party. Retrospectively, in the previous 6 0 0 2 3 40 S0 60 W 80 0 100 110
6 months or more, dining out at that ' - Dagsafler wunsfission

* restaurant was the only octasionallthe B
13 relatives had eaten together.

- Index

" Clinical course of the patient
It was confirmed that the PLT concen- .
-tiate (approx 200 ml) “contaminated
with HEV was transfused to a 64-year-

old Japanese male patient with non- 400 10 20 30 40 so 6. 70 8 ‘90 100 e
Hodgkin's lymphoma on-September 8, ‘ . N Dupt ofter wantisio.
~2004,; as, shown Day0 in Fig.2. The c Loy . sy - Pﬂ.&sm&mwusw
.;.;pa_lﬁt__ent .had been. treated with autolo- : Sl m u T . .
;;f(SOPS-Pﬁﬁpheml-bloqd stem cell traps- W L A A _ ‘100

..-plantation. accompanied with.-heavy. .
..chemotherapy. since July. 30, 2004.-In_
hth,e ﬁrst 3. weeks after;the transfusion,
;-liver funcuon tests . sustained to be
narmal On Day 22, the AIT" level
mcreased transiently at 67 IU per.L, and
HEV was detected in serum. While the
ALT level returned to normal, the viral ; e g IR
load in serum showed an exponential LA 0 w0 20 » ‘@ ::u mm£ w sn 1% 110
incredse, Levels' of aspa:tase ammo- oq‘ fran

ALT, AST {IUA)
2 B

WS

“Tolal aerum bilfubin {mg/L)

e
)

transferase (AST) ‘and’ ALT took an  Fig. 2. Clinical conrse of transfusion- transmitted hepatitis E with kmet:cs of (A) HEV
' upward tuxn on Day 41. There was no RNA, (B) serologlc. and {C) biochemlcal markers after transfusion. The patient had
: ewdence for acute infection of hepatl- _ transfusion of PLT concentrates contami.nated with HEV on Dayo. (A) HEVRNAload' -
R nsA virus; HBV, HCV, cytomegalovirtis, was repmented ‘as! gq&c;gples per mY, of seruin (1) or saliva (®) ot per g of feces (A).
+ 6r Epstein-Barr virus. He was diagnosed  There were no data between Day 0 and Day 44 in feces and saliva, (B) Cutoff values of
-"as acute hepatitis E. On Day 45, he was ti-HEV IgM' [EI) and TgG (®) antibodies are 30 and l3,respectwely [C') ‘Medications
refer;‘egl_to the liver unit of Teirie Kefjii~ . were administered with IFN-& fmm Day 43 through Day 62 and with PSL from -
“kai H’ospi’tai‘td treat presumied develop- Day 59 ﬂu’ough qu L1Z () AI:l‘- (A) AST; (o) fotal serum hzllmhm.
 ing ‘acute hepatitis E. Despite antiviral *
' therapy with interferon’ {IFN)- from .
- ‘Day 45, 2'.5'-0hgonsoadenylate synthetase in serum neve
" ghiowed ‘apparent iricréase and no obvious decrement o
“viral 16ad had obtained (Fig 243, Levels of AST and ALT
*indicatéd creeping increase to réach hlghest levels of 903
-and 673 IU per L on Day 59, respecuvely (Fig. 2C). Th . 2B}..The.levels in ammotransferases were normalized
“treatment was switched fiom IFN to predomsolone (pSL) =, “dfter’ Day 95 (Fig. 2C). The HEV strain JST- KltAsaﬂtiC -

tapered giadhéﬂy and discontinned on ﬁay 113. Soon
- after’ anti:HEV-1gG emerged on Day 67, HEV load in the .
- serum’ sample had declined rapidly, although anti-HEV

in expectation of its ann-mﬂammatory effect, From detected in the. patient was genofype 4 and its entire
- -Day 59 after induction of PSL treatment, AST and ALF sequence analysis showed only a 1-nudleotide difference
*  showed rapid dectease and improvement of prothrombin~  of .7255 nucleotides, suggesting the two isolates were

*’ time was observed (data ot shown). Dosage of PSL was identical (Fig. 1}.
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Serial quantitative changes of HEV load in serum,
saliva, and feces of the patient

HEV RNA and anti-HEV were measured for every serum
sample before and after the transfusion. In addition, HEV
loads were also assessed prospectively for feces and saliva
after his transference to the liver unit on Day 45. Any
marker for HEV was not detected in serum sampled
37 days before the transfusion. A small amount of HEV
RNA was transiently detected in his serum on Day 1, the
next day of the transfusion. After the reappearance on
Day 22, HEV RNA showed exponential increment. with
doubling every 29 hours and reached the peak level of
.7.2 log copies per mL on Day 44. Beyond its plateau. phase
lasting 3 weeks, viral load revealed gradual decline over 2
weeks and thereafter decreased promptly. HEV viremia
_had been finally sustained for 63 days. HEVRNA remained
detectable up to Day 97 in serum, Day 71 in saliva, and
Day 85 in feces. Peak levels of HEV RNA were found on.
Day 53 in saliva at 4.0 log copies per mL and on Day 50 in
feces at 8.9 log copies per g, respectively. HEV RNA was no
longer detectable after Day 99 (Fig. 24). ’

DISCUSSION

In Iapan, a nonendemic country for hepatlus E HEV
- infection- is occurring more frequently than. prevrously
recognized. The prevalence of anti-HEV IgG in healthy
Japanese persons ranged from 1.9 to 14.1 percent,

depending on the geographic area,” and the prevalence of 7

HEV RNA among Japanese blood donors with ALT levél of

at least 201 IU per L was 2.8 percent.” The risks of trans- -

fusion transrmssmn of HEV might be low; however, five
" molecularly conﬁrmed cases of transﬁ.lsron—transmrtted
HEV mfecuon have been reported in nonendemlc coun-

-tries so far, 12416 Iy pone of them, HEV mfectron routes of

" the causative donors are known In this report we have
_described the first case that the infection route of donor is
clarified as zoonoue food-borne, The conclusmn is based
mainly on two observations.

First, by the eprdemmlogsc smdy, the ‘donor was

determined to be infected in a minioutbreak of HEV infec- '

. ‘tion in the context of food-borne transmission, Six of the
13 relatives who dined out “together were posmve for the
presence of HEV RNA and/or TgM anti- HEVm their serum
- samples obtained 37 to 92 days after dmmg at the restau-
’ . rant (Appendlx 1). As for 4 relatives who were posmve for

the preserice of IgM anti-HEV, HEV viremjia might have

" trarisiently occurred without any symptom and had sub-
" sided by the time when blood samples were taken Since

IgM anti-HEV are regarded as the markers of ; acute HEV

mfectlon bésides HEV RNA,"° these facts strongly suggest
" that farily membezs had recently becomnie infected with
HEV probably at ‘the same time and remamed | asymptormn-
atic. The party at the barbecue restaurant was the only

opportumty alI the 13 rnembers had eaten together inthe | ' transmission. These facts may mdlcate that viral loads in
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estimated period'of HEV infection, 2 to 10 weeks. 253

_ Although it was difficult to identify the sousce of infection

because no meat was left, they ingested various kinds of
pig meats including liver and intestines, according fo the
replies to the questionnaire from the family members.
From this retrospective research, it is strongly suspected
that the family members shared the tnotive of infection
with HEV by ingestion of pig liver and intestines. In Japan,
HEV has been isolated from farmed pigs,®* wild deer,***#
and wild boar'®"'2%#7 ag well as humans and recent studies
also indicated that HEV is moderately resistant to heat
inactivation.”* Some reports suggest that a number of

 hepatitis E cases-in Japan may be via a zoonotic food-

borne route 1252230

Second, a single transmission route of HEV in this
minioutbreak is corroborated by molecularly confirmed
facts. ‘From full-length sequence analysis, HEV RNAs
detected in the donor and recipient were identical and
closely refated to that in his father. Among the strains of
genotype4 indigenous to Hokkaido, Japan, these three
strains were segregated into a distinct cluster with a boot-
strap value of 93 percent | in a phylogenetic tree based on
the entire or nearly entire sequences of HEV genome.
Moreover, when eomparmg 412-nucleotide sequences

- ‘(nucleotides 5985-6396 of HRC-HEL4C) of ORF2 region, -

where many sequences of Iapanese swine HEV are retriev-
able in DDBJ/EMBL/GenBank nucleotide sequence data-

" bases, hréh similarity (409/412 nucleotides, 99.3%) was
" observed betWeen the HEV sequences derived from the

causative donor and hls father and strain swjLl45

~ (AB105902), which was detected in pigliver sold ata drug
_store in Hokkiudo, Iapan..

' To da);e. in acute hepe.trmE mcludmg transfusmn
transmission cases, dynamic relationships between infec-

. tion markers for HEV and disease progression throughouit

the course. Erom HEV transmission to convalescence of
disease have'not been demonstrated This is the first case
ofacutehepatitis E, i in which HEV kinetics in serum as well
asin feces and saliva were descnbed by using quantitative
RT-PCR for HEV RNA from transfusion up to the end of
vu'emla accompamed by drsease. progresslon, and the

_"emergence and increase of anti-HEVs. In the current case, -
. HEV viremia had lasted for 9 weeks or rmore and viral load
. reached its peak 15 days before the peak of aminotrans-

ferase level and died out promptly rght after the appear-
ance of anu—HEV IgG on Day 67. The results led us to

_ ‘understand the chronologic relationship between preced-
o ing viremia and after emergence and increase of anti-HEV. -
"Besides senum, the kinetics of HIEY load § in feces and

) ‘saliva were concomrtantly observed for the first time in

hepanns Ein humans. After the transmission, HEV RNA
remained detectable until Day 71 in saliva and Day 85 in

" feces. Among sera, saliva, and feces, every time point at

peak viral loads resembled each other, 50 to 60 days after



saliva and feces would also reflect viremia state. In addi-
tion, the results for saliva suggest that besides fecal-oral
route, oral-oral transmission manner can be another
route of human-to-human infection of HEV,

Soon after the transference to liver unit in the hospi-
tal, IFN-a therapy was started against HEV infection, indi-

cating the exponential inciease of viral load in sera.

The levels in 2',5-oligoadenylate synthetase, however,
induced by IFN and regarded as a predictive ‘marker for
~ favorable IFN efficacy,* did not show sufficient increase in
serum (data not shown), and HEV load monitored con-
comitantly indicated no actual decrement during treat-
ment. Thereafter, single-nucleotide polymorphisms in

markers predicting the therapeutic efficacy of IFN, such as '
mann_ose-binding lectin,® MxA, @ LMP7,* and osteopon- . -

tin,>® were examined, and all of them did not show the

phenotype assoc:ated with favorable efﬁcacy of IFN (data .

not shown).

~Throughout his clinical course, no distinct positive
result for IgM anti-HEV was observed. It is possible that
the concentration of IgM anti-HEV was too low to be
detected by the ‘method we 'used. In fact, some of his
samples showed equivocal reaction. Furthermore, under-

* lying disease and the preceding treatment including -

. atitologous peripheral blood ‘stem cell transplantation

" and 'large dosage chernotherapy might have led the -

" patient to an immunocompromised state that responds -
"' inadequately for HEV infection. In fact, both serum levels
" inlgG and igM had been mdlcated consistently less than

lower limitation of normal ranges in the entﬂre course

" - (data not shown).

We shotld note that the present case was not revealed
if the two practices had not been intrpduced, which are
not mdespread outside Japar They are AIT screerung

and donor blood. samplé iepository system. As a'safety’

measure, the Japanese Red Cross Blood Center introduced
ALT testing fora surrogate rnarker for non-A, non-B hepa-
- titis virus infection. Becaiise ALT testlng contributes little
for HCV infection after HCV armbody testing started, ALT

some other countries. Although the cutoff value may need
" to be reevaluated, the current case suggests that ALT:
" testing may contribute to excludmg blood with the pres-
ence of HEV. On the other hand, the Japanese Red Cross

*."has established storing repository samples of all dona-

tions since 1996. Blood samples are collected from each
" donation and stored for 10°years at-30°C to investigate for

lookbacksmdysuch as the suspected cases of transfusion- - .
transrmtted infection and alloantibodies for TRALL This -

system plays a very important role in the hemomgﬂance
' system int Japan %%
) In the present case of transfus:on transm:tted acute

T -hepatms E, the infection route in the blood donor was, for ‘
. the first time, clarified to be zoonotic food—borne manner.
_ In‘addition, the entire course including incubation period. -
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and disease progression in acute HEV infection was fol-
lowed by serologic and virologic markers, and the patient
was treated by monitoring them. To our knowledge, this is
the first report for acute HEV infection in humans, in
which various infection markers were prospecuvely moni-
tored simultaneously with disease progression, excepting’
experimental hepatitis E in a volunteer®®

Our data suggest that hepatitis E is likely caused by
consumption of contaminated pig meat, and there is a risk
of transfusion transmission of HEV in Japan. The most
effective preventive measure to reduce the risk of blood-
borne transmission is to screen the blood supply for HEV

* or to implement pathogen inactivation. The epidemiology
"'and the transfusion-related risks for HEV infection have
‘not been fully understood in industrialized countries

including Japan. We are undertaking epidemiologic.

‘studies of HEV infection in Japanese blood donorsand a
* feasibility study of NAT screening for HEV in Hokkaido;

Japan. .

ACKNOWLEDGMENTS

We are grateful (o the patient, the donor, and his relatives who '

* were the suﬁjeds of the family study. This study was supported in

- part by grants from 'r.heMlmstry of Health, Labor, and Welfare of
- Japan.

REFERENCES

T Purcell RH, Emérson su. Pfepénus E virus. Ini: I&Zmije GM,

Howley FM, edxtors- Fields virology. 4th ed. Plnladelphla
(PA): hppmcott.W‘ﬂ.‘l:ams & Wilkins; 2001. p. 3051-61 :
"2." Schlauder GG, Dawson GJ, Erker ]C, Kwo ) 3'A ngge MF
' Sma]ley DL, Rosenblatt IE, Desan SM Mushahwar I.K. The

. sequerice and phylogenetlc analysw ofa novel hepatltts E

‘virus isolated from a patient with acute hepauns reportedﬁ '
in the United States. ] GenV'mI 1998;79:447-56. "

- 3. Worm HC, Wurzer H, Frosner G. Sporadm hepatms Ein
screening has been discontinued in the United Statesand - |

" Austria. N Engl] Med 1998; 339 1554-5.

" 4.” Takahashj K, fwatd K, Watanabe N, Hatahara T, Ohta Y,

' ;Baba K, M:shlro 5. Full‘genome nucleotlde sequence ofa -
hepalms E virus strain that may be mdlgenous to Japa.n
Vimlogy 2005;287:9-12,

" 5. Mizuo H, Suzuki K, Takikawa ¥, Sugai Y, Tokita H, Akzhane

Ty Itoh K. Gotanda Y, Takahashi M, Nishizawa T, Okamoto
H. Polyphylehc strains of hepatms E virus are responsible

” '_ for sporadic cases of acute hepatltls in Japan. § Clin Micro-
'tblol 2002;40:3209-18.

. N G. MansuyIM Peron JM, Abravanel F,’ POIISDI]H DHbOlS M

: Mlednuge. M, V'lschr F,Aliic L, Vinel |P, Izopet] ‘Hepatitis
E in the south west of France in individuals who have
never visited an endemu: area, J Med Virol 2004;74:419-24.

* . 7. Yjaz$, Amold E, Banks M, Bendall RP, Cramp ME; Cun-

' ningham R, Dalton HR, Harrison TJ, Hill SE, Macfarlane L,

Volume 48, July 2008. TRANSFUSION 1373



MATSUBAYASHI ET AL..

10,

11.

Meigh RE, Shafi S, Sheppard MJ, Smithson J, Wilson MP,
Teo CG. Non-travel-associated hepatitis E in England and
‘Wales: demogmphic. clinical, and molecular epidemiologi-
cal characteristics. J Infect Dis 2005;192:1166-72.

Tei §, Kitajima N, Takahashi K, Mishiro 5. Zoonotic trans-
mission of hepatitis E.virus from deer to human beings.
Lancet 2003;362:371-3.

Yazakd Y, Mizuo H, Takahashi M, Nishizawa T, Sasaki I¥,
Gotanda Y, Okamoto H. Sporadic acute or fulminant hepa-

. titis E in Hokkaido, Japan, may be food-bome, as sug-

gested by the presence of hepatitis E virus in pig liver as
food. J Gen Virol 2003;84:2351-7.-

Tamada ¥, ¥ano K, Yatsuhashi H, inoue O, Mawatan F.

Ishibashi H: Consumpnon of wild-boar linked to cases of
hepatitis E. | Hepatol 2004;40:869-70.
Li TC, Chiji‘_.va K, Sera N; Ishibashi T, Etoh Y, Shinohara ¥,

. Ishida M, Sakamoto S, Takeda. N Miyamura T. Hepatitis E

vitus transmission from wild boar meat. Emerg Infect Dis

: _2005 11:1958- 60

12
© ¥ato T, TakahashiK; Mishiro S, Imai M, 'I‘akedaN Ikeda H.
_Transfusion- Imnsmltted hepautls E caused by apparently

Mau;ubayash.l K, Nagaoka ¥, Sakata H, Sate 5, Fukai K,

. indigenous hepath E virus strain in Hokkaido, Japan.
. ‘Transfusion 2004;44:934-40.

137

Mitsui T, Tsukamoto Y, Yamazaki G, Masuko K, Tsuda F,
A’l‘akahash: M, lehlzawa'}.‘ Okamoto H. Prevalence of

. _-hepatitis E virs infection among hemochalysns patients in

15

16.

YA

18.
9.

- 20,

< Japan: emdence l'or infection with 4 genotype 3 HEVDby
- - blood transfusion. ] Med Virol 2004;74:563-72.

TR

" Teo CG. Transfusion-transmiited hepatitis E.inca “nonhy-

Boxall E; Herbok A, Kochethu G Pratt G, Adams D I]az S

perendemic” country. Transfus Med 2006;16:79-63.

Tamura A, Shimizu YK, Tanaka T, Kuroda K, Arakawa Y,
Takahashi K, Mishiro M, Shimizi K, Moriyama M. Persis-
tent infection of hepatitis E virus transmitted by blood '
transfusion in a patient with T-cell lymphoma_ Hepatol Res
2007;37:113-20.

Colson P, Coze C, Gallian P, Henry M, De Micco P, Tamalet
C. Transfusion-associated hepanus E, Ftance_ Emerg Infect
Dis 2007;13:648-9.

.. Thompson JD, Higgins DG, Gibson TJ, CLUSIZAL w:

improving the sensitivity of progressive multiple sequence’
atignment through sequence weighting, position-specific.
gap penalties and weight matrix chon:e Nucleic Acids Res
1994,22.4673 80. .
Saitou N, Nei M. Thé neighbor—joirﬂng method; a new
method for reconstructing phylogenetic trees. Mol Biol
Evol 1987;4:406-25. '

Page RD. TreeView: an épplicaﬁon to display phylogenetic

"+ trees on personal computers. OomputAppl Biosci 1996;12:

357-8. -

13 TC, Zhang J, Shinzawa H, Ishibashi'M, Sata M, Mast EE
Kim K, Miyamura T, Takeda N. Empty viius-like particle-
based enzyme-finked imrmunosorbent assay for antibodies
to hepatitis E virus. ] Med Virol 2000;62:327-33. -

. 1374 TRANSFUSION Volume 48, July 2008

83

21

24

26.

Gotanda Y, Iwata A, Chruma H, Yoshikawa A, Mizoguchi
1, Endo K, Takahahsi M, Okamoto.H. Ongoing subclinical
infection of hepatitis E virus among blood donors with an
elevated alanine aminotransferase level in Japan. § Med
Virol 2007;79:734-42, .
Khuroo MS. Study of an epidemic of non-A, non-B hepati-

. tis, Possibility of another human hepatitis virus distinct

from post-transfusion non-A, non:B type. Am ] Med 1980;
68:818-24.

Balayan MS, Andjapardze AG, Savinskaya S8, Ketiladze ES,

" Braginsky DM, Savinov AP, Poleschuk'VF. Evidence fora’

virus in non-A, non-B hepatitis transmitted via the feca.l
oral route. Intervirology 1983;20:23-31.
Kato M, Taneichi X, Matsubayashl KA mlm-outbreak of ..

_HEV infection in those who enjoyed Yalclmku party' one

died of fulminant hepatitis. Kanzo 2004;45:688.

Takahashi M, Nishizawa T, Miyajima H, Gotanda Y, lita T,
Tsuda F, Okameto H. Swine hepatitis E virus strains in
Japan form four phylogenetic clusters comparable with
those of Japanese isolates of human hepautls E vims T Gen
Virol 2003;24:851-62.

Takahashi K, Kitajima 'N. Abe N, Mishiro . Complete or:

' near-complete nucleo_u_de sequences of hepatitis E virus

-27.

28.

29.

30.

31.

32

33.
' .Nagoshi S, Nagano M, Bgashira T, Mishiro S, Fujiwara K.

genome recovered from a wild boa, a deer, and four

. ‘patients who ate the deer. Virology 2004;330:501-5, -

Sonoda H, Abe M, Sug:moto'l‘ Sato Y, Bando M, Fuku: E,

Mizuo H, TakahashiM; sth:mwaT Okamoto H. Preva

lence of hepatitis E vifus' (HEV) mfectlon in wild boa.rs and

_deer and genetic xdenuﬁcatmn of a gqnotype 3 HEV Erom a-
boar in Japan. J Clin Mu:mbml 2004-42.5371-4.

Emerson SU, Arankalle VA, Piricell RH 'I'hermal stabﬂ.lty of
hepatitis E virus. } Infect Dis 2005; 192-930 3. S

_ Tenaka T; Tzkahashi M, Kusano E, Okamoto H. Develop—
ment and evaluation of an efficient cell-culture system for

hepatitis E virus. J Gen Virol 2007;88:903-11. . .-
Abe T, Aikawa T, Akahane Y, Arai M, Asahina Y, Atarashi Y,

. Chayama K, Harada H, Hashimoto N, Hori A. Demo-
-graphic, epldemlologzcal. and virological charactensucs of

hepatitis Evirus infections in Japan baged on'254 hurhan -
cases collected nationwide. Kanzo 2006;47:384-91.
Schautner A, Merlin G, Wallach D, Rosenberg H, Bino T,
Hahn T, Levin 5, Revel M. Monitoring of interferon therapy.
by assay of 2'-5' oligo-isoadenylate synthetase in human

"peripheral white blood cells. J Interferon Res 1981;1:587-

94, .
Matsushita M, Hijikata M, Ohta Y, Iwata K, Matsumoto M, -
Nakao K, Kanai K, Yoshida N, Baba K, Mishiro S. Hepatitis

C virus infection and mutations.of mannose-bindirig lectin
gene MBL. Arch Virol 1998:143:645-51. - .

Mochida S, Hashimoto M, Matsui A, Naito M, Inao M,

Genetic polymorphismos in promoter region of osteppontin
gene may be a marker reflecting hepatitis activity in -
chronic hepatitis C patients. Biochem Biophys Res

© Commun 2004;23:1079-85.



TRANSFUSION TRANSMISSION OF HEV

34. Hijikata M, Ohta Y, Mishiro §. Identification of a single ences the interfezon response in patients with chronic
-mucleotide polymorphism in the MxA gene promoter (G/T heépatitis C. ] Viral Hepat 2062:9:377-84. -
at nt.-88) correlated with the response of hepatitis C 36. Satake M. Japanese repositories. Transfusion 2007;47:1105.
patients to interferon. Intervirology 2000;43:124-7. 37. (Okazaki H. The benefits of the fapanese haemovigilance

35.. Sugimoto Y, Kuzushita N, Takehara T, Kanto T, Tatsumi T, ) - system for better patient care. ISBT Sci Ser 2007;2:104-9.
Miyagi T, Jinushi M, Ohkawa K, Horimote M, Kasahara A, 38. Chauhan A, Jameel S, Dilawari JB, Chawla YK, Kaur U,
Hori M, Sasaki Y, Hayashi N. A single nucleotide polymoz- Ganguly NK Hepanus E virus transmission to a volunteer.
phism of the low molecular mass polypeptide 7 gene influ- Lancet 1993:341: 149 50, OO

APPENDIX 1-
HEV infection markers in the 13 famlfy members who part cigated In the dlnner on Au _g_ust 14 2004
. . .. .HEV markers
Numbar® Age {vears) ~  Sex Days after Aug 14, 2004 ALT (lUn.] RNA (mf‘fml,) gt (ndex) 15G¥ findex)
1 89" - Male. - = 27 S HBY —3.4) —£2.0)
o L . 37 236 - #am) - H{604) +{14.2)
. _ ‘ 49 700 - H21) - +{(2695) +(154.7)
L . 53 44 - H257.8) . +{150.5)
- I L 7 20 - H174.8) +{163.0) -
2 -89, Male- . - © 4 151 H{26) - #H{1872) CHeT14) .
3 43 . Male. . .. 92 -7 S - {1747y {2077
4 B8 - Male .79 - - .. H513) .. +{(283.3}
5 TEr Female 79 13 - «1108). - . +{903)
8§ 15 L Male . .- 90 S AT - ¥
7 . 58 . . . Female T 79 25 =
8: S : T A Female .75 © s -
8 - 00 ‘Fenale = . - 88 2z -
10 T4 . Maler - R 7 S o 4g -
1 LM D Male, T i o=,
12 A6 Male . " 80 : . 15 -
T Female o . 90 15 - ) 4 -
“Diatd showh were onglnally leported by Kato et a! 2 wathom descnbmg quanmatwe test resulls 0! anubod'es and wral FINAand foﬂogl—up data
.of the cauisative‘donor; - - - )
*, Number 1.1s the' causalive donor;: Number. 2 is.the donor's lalher and died of: hepatltls E; others are their mlatives.
1' Positive =30 index . .
t Posiuve afa mdex )
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