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situation was found in the analysis of patients who had
received liver transplantation. The significance of such
minor terminal nodes (leaves) constructed with small
numbers of patients should be further validated in patients
enrolled in the nationwide survey since 2008.

Liver transplantation was performed in 221 (21.6%) of
the 1,022 patients enrolled in the study. These patients
were excluded from the subjects used for the formation and
validation of the decision tree algorithms. However, we
evaluated the possible outcomes of these patients using the
established algorithms. To our surprise, as shown in
Table 4, 33% of the transplanted patients were classified
into the categories showing a predictive mortality rate of
less than 50% both at the onset of hepatic encephalopathy
and at 5 days later. We note particularly that there existed
53 of 211 transplanted patients (25.1%) belonging to cat-
egory-1G, with predictive mortality rates of 25.0 and
29.0%, respectively, in patients used for the formation and
those used for the validation of the algorithms. Thus, the
clinical features of transplanted patients should, in the
future, be evaluated retrospectively with reference to
peripheral blood platelet counts and the etiology of liver
injury, as well as serum bilirubin concentration, the items
responsible for classification as category-1G. Also, it
should be noted that 16 of 112 patients (14.3%) were
classified as category-2C at 5 days after the onset of
hepatic encephalopathy. The significance of category-2C,
characterized by items such as cerebral edema, liver atro-
phy, and cardiac failure, should be investigated further.

In Europe and the United State, the indications for liver
transplantation in patients with ALF have been evaluated
based on the guidelines proposed by O’Grady et al. [28], in
which the prognosis was estimated differently in patients
with liver failure due to acetaminophen intoxication and
those with liver failure caused by viral hepatitis and drug
allergy-induced liver injury. In the former category of
patients, the prognosis was estimated based on three
parameters: arterial blood pH, peak prothrombin time, and
the serum creatinine level. In contrast, in the latter category
of patients, the prognosis was determined based on 5
parameters: etiology of the disease, age of the patient, the
duration of jaundice before the onset of hepatic encepha-
lopathy, peak prothrombin time, and the serum bilirubin
level. Thus, the usefulness of our novel model based on the
decision tree analysis should also be evaluated in ALF
patients in Europe and the United States, especially in
those with acute liver failure due to viral hepatitis and drug
allergy-induced liver injury, in comparison with the
guidelines proposed by O’Grady et al. [28]. However, it
should be kept in mind that the purpose of our model is to
predict the possible mortality rates of ALF patients, but not
to determine the indication for liver transplantation auto-
matically. In our model, cerebral edema and cardiac

@ Springer

failure, which may disallow the patients from receiving
liver transplantation, are included as split items. Liver
transplantation cannot be performed for patients showing
high mortality rates due to complications caused by ALF
that correspond to items that are contra-indications for
surgical procedures.

In conclusion, we have developed a novel model con-
sisting of two algorithms for predicting the outcome of
ALF patients at the onset of hepatic encephalopathy and at
5 days later, through decision tree analysis. This system
may be useful to determine the indication for liver trans-
plantation, because the mortality rates can be estimated by
the algorithms with high accuracy rates, which were sim-
ilarly high both before and after validation.
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Table 1 Laboratory data on admission (Case 1)
(Peripheral blood) (Blood Chemistry) (Serological test)

WBC 2700 /! TP 64 mg/dl ESR (1 h) 24 mm
Stab 1.0 % Alb 36 mg/di ANA X 160
Seg 63.0 % T-Bil. 7.10 mg/dl Homogeneous x 160
Lymph 300 % D-Bil. 47 mg/dl Speckled X160
Eosino 04 % AST 1047 TU/L ASMA (—)
Baso 06 % ALT 1902 IU/L AMA (=)
Mono 30 % LDH 453 1U/L AMA-2 (—)
RBC 430 x 101 /i ALP 593 IU/L IgG 1355 mg/d!
Hb 136 g/dl GGT 234 TU/L IgA 271 mg/d!
Ht 393 % ChE 177 TU/L IgM 632 mg/di
plt 13.0x10* /! CK 18 TU/L

Amyl 31 [U/L IgM-HAVAD (+) @4.3)
(Coagulation) Glucose 168 mg/dl HBsAg (=)
PT 979 % BUN 6.5 mg/dl IgM-HBcAb (—)
INR 101 Cr 0.84 mg/di HBV-DNA (TagMan PCR) (-)
Fibrinogen 228 mg/dl! Na 140 mEq/d! HCVADb (—)

K 3.8 mEq/d! HCV-RNA (TagMan PCR) (—)
(Urinalysis) Cl 104 mEq/d! IgA-HEVADb (=)
Bil (2+) NH3 62 pg/dl HEV-RNA (RT-PCR) (—)
Urobil. (%) CRP 0.78 mg/dl
Glucose (—) 1gM-EBV VCAAD <10
protein (—) EBV-EBNA X 160

IgM-CMVAb (—)

EERE  RERHEGEORASHE (BIESE) <
BRI OMWEIMEREYXD 5. HRELETOEK - L DD
SRERIBEATYAD, 4V FAYTTIA L MIZED
vryI-—RBERELTWEWS, KIERIEY A A% —
FTNNRA Y M IRBEOEY— )V 200ml/H Ty /—
VHE 30g/H) x8 . HEERA 2 T - YA RERR
MBAENTHARWT ¥ AOBAEII 2. T2, #H
HRERGETAICHo T HAYZF Y -HB T 7 F
YOBWIZIT TR o 7.

WRE : ABE7 BT L D 32, BEBRMSHELL
FE, EH, THEEFRELT2012F1 Ab4kEr
NZLiz. 9%
L), ALP/GGT : 663/261(IU/L), T-Bil : 755 mg/dL
&, BitEEBEEH) BECHEE 2RO BHFE
PELNTZOTEARLE -7z ABREHORM T
IgM-HAV i 56% (index : 4.3) T, ZMIFROE
HERY S DMOFRTANVAB L EB 74 IV ARY
£ M AFTY A NVADMIES — B —i%, HEV-RNA, IgA-
HEV fitk2 &0 T2 TRHETH o7 (Tablel). HT

#Rift T AST/ALT : 1141/1980 (1U/

IRV B A R THEICE Uik 1 B M5 24
mm, HZPuEDT 160 % (homogeneous, speckled) %
HRZo72d, SOOI AR 25 % HIZIZMik 1
FREfE A 9 mm, PIBEPLAEA 80 REICIRT L7z, ABE2
J% H & 25 %% H @ International Autoimmune Hepatitis
Group (IAIHG) IZ X % 1999 4 EIRR W 2 & 2008
FIZE UL TATHG »HRE SN BRI T ¥ 7
Tid&4 20 HERTRZEET) #6285 (A7
oA F¥GH, FERFTRZEGE), 34 (FERRR
REEEY) 6348 (R794 FiE5H, FAERET
REETT) LRWVETHERL TV, Lo TR
HHEEROHCREEFRITEN T, KEFAEL A
SRR EDH Lz RERO A BRI IRE
DL EME (Table2) 5, WMAFLETHSZ
LA KB IR0, ARE B OFERFNEE
Fvs, HAV ORUE TN % 1T - 7. VP1-2B {ii#® primer
Z W7z RT-PCR 7T HAV-RNA et s iz, £
DIENEEY (481 FER MKW D 75 1 < —EFH = K
QofFIcky, BEFHIIARIIEL, 77N
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53 % 11 % (2012)

Table 2 History of foreign travel in 2011 and 2012 (Case 1)

Date of foreign travel

Destination

2011 Jan. -Jul.

2011 Apr. -Jul

2011 Aug. 1-Aug. 11
2011 Sept. 11-Sept. 16
2011 Sept. 18-Sept. 19
2011 Sept. 19-Sept. 30
2011 Oct. 16-Oct. 25
2011 Nov. 1-Nov. 4
2011 Nov. 28-Dec. 15
2011 Dec. 25-Dec. 28

Indonesia {once a month)
Uzbekistan (once a month)
Indonesia, Jakarta and Bandung
Indonesia, Jakarta and Bandung
Turkey, Istanbul

Spain, Barcelona

Indonesia, Jakarta and Bandung
Uzbekistan, Toshkent
Indonesia, Jakarta and Bandung
Vietnam, Hochiminh city

2012 Jan. 79 Korea, Seoul
o AST OBl o HAVRNA | |hor
- oTBI. "
asT |t | 30mgjday T8 | PT |HAv-RNA
ULy purL) (copies/ml)
1200 ( 2.0%10°
11001
1000
- 1.6%10°
900
800
700+ - 1.2x10°
6001 - 1.0x10°
500 - 8.0x102
400 L
300
- 4.0x 102
2001
- 1.0x102
1001
0

dayl 2 E] 16 23

Fig. 1

37 44 51 58

Clinical course of case 1

The HAV-RNA level was measured with real-time PCR. (PSL: prednisolone}

YIILEGEINTWARGERFETIOLATIE, 4V F
FTT O BTHEES N HAV #:(BaliA04-49 strain
[AB298158])9 & DFMEAT987% L&D Eh -7z,

AENIZOBIFRIR R ORZ D | Mg HAV-
RNA f (real time RT-PCR #) #{#ll& L, RNA B
bz R LoD, 30K A4 5 PSL30 mg/H %5 % H
- WL, Be2mHICRRRL: (Fig 1).

EEHI 2
FER] 38 sk
EER B, BB
PR : 17 SftmEk

KIGRE : B FwEz L.

HERE KX (ROERZY) HFL, drbk
EEBYREL TS HEAFZICEEL, F LY ¥
YINGEEIZ Ao TS, RBEREIZY -V 500mL B &
CHERN 1 &/B My ) —VRE 40g/H). ANHE,
WE (Y¥, =7 bhY, £ /733) WKEBLTANR
L0, 4 ATAC I ERZTERTIAL LAZWFREE
NIz RS IR R R T A ICH2o T, HA T S
Fv -UB 77 F yOEMIIZIT T ol

WRE . KEEDOLDA VY FRYT, AR FIEIZ
FEAE 76 HET L D FAE 20 HATE THWAEL T, —H
REL% BEIOBF»LA Y FAYT - Ixan
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Table 3 Laboratory data on admission (Case 2)
(Peripheral blood) (Blood Chemistry) (Serological test)

WBC 7600 /ul TP 70 mg/dl ESR {1 h) 17 mm
Stab 15% Alb 3.9 mg/dl IgM-HAVAD (+)(15.9)
Seg 165 % T-BilL 2.2 mg/dl HBsAg (—)
Lymph 370 % AST 835 IU/L HCVADb (—)
Eosino 70 % ALT 1780 TU/L
Baso 05 % LDH 545 TU/L IgM-Dengue virus (—)
Mono v 6.0 % ALP 889 1U/L 1gG-Dengue virus (—)
Atyp.Lym. 315 % GGT 556 1U/L Dengue virus RNA (RT-PCR) (—)
RBC 480 10* /ul CK 46 TU/L Chikungunya virus RNA (RT-PCR) (—)
Hb 15.1 g/dl Amyl 58 IU/L Malaria rapid diagnosic test (—)
Ht 447 % Glucose 103 mg/di IgM-Orientia Tsutsugamusi (—)
Pit 158 x 10" /i BUN 7.2 mg/dl IgG-Orientia Tsutsugamusi (—)

Cr 053 mg/dl IgM-Toxoplasma (—)
{Coagulation) Na 142 mEq/d! IgG-Toxoplasma (—)
PT 98.0 % K 44 mEq/d!
INR 1.01 Cl 106 mEq/d! IgM-EBV VCAAD < 10

CRP 141 mg/d! EBV-EBNA 10
{Urinalysis) IgM-CMV Ab (—)
Bil. (-) IgM-Parvovirus B19 (+-)
Urobil. (%) IgG-Parvovirus B19 (+)
Glucose (—)
protein (-) Entamoeba histolytica Ab (—)

Table 4 History of foreign travel in 2012 (Case 2)

Date of foreign travel Destination

2012 Jan.
2012 Feb. 15-Apr. 13
2012 Apr. 23-May 9

Taiwan
Indonesia, Sumatera island
Indonesia, Jakarta

ZIZHEAE L T2 2012 4E 5 B #0401 40C 12FE 5 58,
BIUVEENDY, ERIEEL 2V I-OBMORKERE
% 2 HRICZZ LREAHE Shiz 3 B, SRR
M ERE - THROICEK - HBOEZB2RD5 L)
Il otz ZOBRESIPCHBEMNTHY, FLE
ELUEENTH o704 BRI LBEMOFEIRE %2
L, 1iARE. Bl OAMKT SN, TOBREL THHE
FEOON0, BETHHICEEL, ERMER
RNk ES, Z0F T ABRE o572 AST/
ALT : 835/1780 (IU/L), ALP/GGT : 1443/1780 (IU/
L), T-Bil.:22mg/dL &, FFREEZfE, BRY VX
RAEMIRD 315% % 5D T 7z ABEhE O BRYAE X
JV)V—Z VT TRINVTRRRTF YT A VDN

BixmEan, [gM-HAV HufEsBtE T (Table 3), A
AN L. Ao RERSIZS VK
FYTHEEBBICE LT L EE L ONZ20 (Table
4), ABt4 H O RFME % fv, HAV OBIEF#
WM& 4T- 7. VPL-2B fBI® primer % AV 7> RT-PCR
YT HAV-RNA 2 & h, Z0RIGEY (481 HE
R)OBHICL Y, BEFRIIIABIEBL, 7=

YIOREEG SN TV AERTFENO LA TIE, EFL
LRAKIZ, 1Y FAY TN BTHEES R HAV
Pk (BaliA04-49 strain[AB298158])% & DFLMEAT 98.7%
ERBENP o BPIOFOBOEBIZNERT, £9
mHICEGER L (Fig.2).

FEBI 1 LAEBI 2 5 58 S /s HAV BRATE B IZTA
BZE L, 481 IBEROEINI BV THWIZ993% O—
HEERLIIE2ETZ, TiEE) S OBEMD
JA B HAV ¥k DREHNTE S X512, M3EHEED
#PHA T Neighbor-joining #:12 X Y 5 F % ## (Fig.
3) AR L7z, fEB] 1 ROSER 2 7 6 58 S iz HAV
BRIZEDICA VY FR Y TONYED A RIFREENS
SEEINZI0BRTRCER—Z7 A —ITBE L.
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Fig. 2 Clinical course of case 2

£ =%

I, BAED A BB XIS EEIHRG Ty
7=V BISLEGIC 2010 FEIEHINICER U T 525, RER
HEBITIZ D2 CTENSERATIRHETH - 787 1B,
A OHBEDHBEDLNTWEY. 2D 5 bk 30%
% 5O 1EETE IIIA 13 2008 4£~2009 SEICBETK
WAT LR E D FHEENICRA—27 S A —ICB L&
HESINTWBY9 2007 FELLRTOAFE HAV i212ITE
EFRIA ICR STz,

HEEOEMENBITS A BFEDD 5 —DD5#IL,
WO CRY A S L EXONBER @AFE) o
BMNTHHY. SEO2EMAD HAV BRFEEZED
WHRCHRDLEL 6 ERTEETIA THho72.2010
FOEN A MFRORTERET 2, AHLIEBETE
IA D HAV % IA-1 L IA2 IS A2 L A 4REL
TV R0 25 % 67z HAV #Rid, A3
SO L B IA1 By HAVIL #R & 13 218-368 $H3E
BEOBRIIZHEWTI37982% D—HETHY, 1A2
R 28 ¥RE 13 223421 IEHEOBFIZ BV T 94.9965%
DO—HETH -7 VPI-2B IR 343 IEEROEER
FPNC L Y FREBEERT 5 & (Fig. 3), #EHI 1, fE
Bl 2 1CHRT 5 200 HAV #kid, /3 BOHED HAV
BRIOBRT RTERHLZ SR —2BEL, TDY 5 A
-, BNTHEINIRDEVEMEERL
72IA1 BoER B (1004-11704-Kagsme-19/100513
Kgl, AB644340) "2 E L T iz, LEOREER L

Table 2, 4 (27K L7 RAERT D HWIMERES S, 6 1,
FEF 213 EBIA Y FR YT TORERYE, ThbbBA
A BIFAsR b, LA L 2 ERO—
BRIT 993% IEL T/, A BIFROBKIER A% 2
EHAS 68, FHL4BATHLILEERIIAND
FERFI 11X 2011 4511 B 28 A5 12 A 15 H (RIED 24~
41 HED) I TOL Y FAY T - IVxT8 (VxAh
NMEBLUINY FYAR), HBHWIZ12 A 25 HH 5 28
H (BED 11~14 BE) 12T TOXFF 4 - Fk—F
IVHTOREFEZLNRSL. LaL, BELZHFS,
T ANTRNY P aELY Y TBIIHAT S HAV
Ber—FI vz M T ATHEEI N HAV
BROBEEERY]F— I3RS Twzvy, —75 1999
EIZAVFAYT - Ay KVvid) BTR
L7 LRI NTWDEA A BIFFRERD O 58 &
N7z HAV # (HAJNS-BorSap99, AB618531)7 & #Ef
1 226187 HAV 13 952% O—FEIEE o722
END, 4 v FAYT7TEATOS HAV AROHIRED
FEFRE IR LdoT, Hr0S5EOHES
ELWIEZRTEDICE, 58 AV FAVTIEB
1T % HAV RO B DA DA & 12 S, RER 225
SEEINT-HAVERRE VY TEBRAT N IBIZOHT S
HAV Bk & OEBER S HICERE I 2 iThiud s 570,
VSO 7a—nbE 2, BRIERORERS RER
ROBHZIT9 5 2 T, RN LFETO HAV 0=
FRHAER S FRAFORTOLBEEIIVET > T
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Fig. 3 Phylogenetic tree constructed by the Neighbor-joining method based on the 343-nt VP1-2B region sequence
of HAV isolates. The HAV isolates (HA12-0143, HA12-0558) derived from case 1 { A ) and case 2 () respectively,
segregated into genotype IA, forming a cluster with the Indonesian strains supported by a high bootstrap value of
97%. The HA12-0413 isolate shared the highest nucleotide sequence identity of 98.7% with the BaliA04-49 strain

(AB298158).

MI4707{HMI7EYUBA

(BHDERDNS. RSN -BEORITTIE A BB 22D 47% 12

JEF 113, FRIEH S NoBREEZ W 7. BT
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Fig. 4 Abdominal ultrasound image obtained on his 2nd hospital day of case 1. The image showed no dila-
tion of the intrahepatic/extrahepatic bile duct and moderate degree of enlarged spleen; thus suggesting

that obstructive jaundice was unlikely.

Fig. 5 Abdominal computed tomography (CT) per-
formed on his 2nd hospital day of case 1. The im-
age showed no dilation of the intra/extrahepatic
bile duct and moderate degree of enlarged spleen.
Obstructive jaundice was denied, and no tendency
of hepatic atrophy with the hepatic volume of ap-
proximately 1450 mL by CT volumetry.

VY NE U AEES L b, SEB LR
L7275, Table 1 lIRL, F7-IATHG O A 37 TR
L7zE 9 ICF Ry A VAFGREEEIGES N, BOA
B REOFEEITENTH 5. 5 60 7 HHETT LA

ERTIEAT 04 FESHETIED 50 FIIRBICIESE
MNaEz = fibrous LK% BT, /NENTIL apop-
tosis & RS A IS AL L /- HFfiie & & A TR/
AR %R IR, —3RIC cholestasis DT LAY, GRv
RIEMBEEL & IR 517, Bridging necrosis
% confluent necrosis t& &L 513, MRRFE A EFEMEE
A Z S OBERREOFRIIRENTH - 2.
X510, BUTHEBRA ORI C MU ©
FEBERY IS 2 /R LTV 7. 45 22 % H T-Bil 1658
mg/dL DERED» M #E T HiEL TR Ly vy 77
FUa-VEELEEEBICLY, BHOMB A 3K
WHEFEENSEE L7245 i+ HAV-RNA % monitor
LS8 307 H £ PSL 30 mg/H % Bilg - i+
HZEIZEY, BT 62 i H TR T 5 2 & A8
T& /2. PSL F#A4 Ho T-BilfEix 2021 mg/dL THh-
7o, FH 24 BOARTHL I L% A BB %
ELTEHRMomEXZEL, HaiERbRE» -7
EEAAN, EELIL, OB L TSR E
HEL 72 A RIBMEFRITVTRS BN TOREST, 1
YF ARV HDLVIERET VT TORENEEDI
EMIF LT AR B - HElE e, 613451,
FTFETA 2 NHRBEZECERBE 7 Y 7HEE O
RIAEEAN 2 B 2 EHFFHEEIN, FBAOHE - IRIT
BENWHMRDEEZLND.

— 223 —



DY BB TA YRR Y 7HBEHEINIHA A BF£O 261 71 : 761

BRI E A & RA-bAE D HAV Fifk A &1 50 fR
WTIRIFEALFELET, 50 ATD 10%, 60 &ILT
b 40% BiLZ-TH N, REEEHARAN CFHER
455%) O HAV PLBRERIL 00% EHEIRTHEY
% & BAEOAAAT HAV IOH L TREN VIR
5. HAV BEEORVERHIR Y N sB1E, FB
WHE e esE & LC HA 7 7 F  OFEEAGE (R X
h;‘)mns}.

X m

D) TE RS RERARTZE. ABIZB s 74
A BB ROBEIRR & RHEICHET 2017 22
EEMEREE] pl13—120. FEMAEE A
A

2) Centers for Disease Control and Prevention. Infec-
tious Diseases Related To Travel Chapter 3, (htt
p.//wwwne.cde.gov/travel/yellowbook/2012/cha
pter-3-infectious-diseases-related-to-travel/hepatit
is-ahtm) Accessed September 10, 2012

3) Bradley AC. Douglas JP. Use of an accelerated Im-
munization schedule for combined hepatitis A and
B protection in corporate traveler. ] Occup Envi-
ron Med 2008; 50: 945—950

4) SREPIUER. A BIFROTHiSE. BARBER 2004 ¢
62 (Suppt 8) : 483—489

5) Endo K, Inoue J, Takahashi M, et al. Analysis of the
full length genome of a subgenotype I1IB hepatitis
A virus isolate:Primers for broadly reactive PCR
and genotypic analysis. ] Med Virol 2007; 79: 8—17

6) Wibawa DN, Suryadarma IGA, Mulyanto, et al.
Identification of genotype 4 hepatitis E virus
strains from a patient with acute hepatitis E and
farm pigs in Bali, Indonesia. ] Med Virol 2007; 79:
1138—1146

7) ERFI, MEREMBE, HEPEL M 2010 F A
BIFF & 4 v ARG § 2 50 FREEIBRE—
199 £FENV AL (AY= vy Y) BHEKREDE
BiE. B 2011 ;5 52 - 497—502

8) Yoon YK, Chun BC, Lee HK, et al. Epidemiological

— 224 —

10)

11)

12)

13)

14)

15)

16)

17)

and genetic analysis of a sustained community-
wide outbreak hepatitis A in the Republic of Korea,
2008: A hospital-based case-control study. ] Clin Vi-
rol 2009; 46: 184—188

Miyamura T, Ishii K, Kanda T, et al. Possible wide-
spread presence of hepatitis A virus subgenotype
IITA in Japan: Recent trend of hepatitis A causing
acute liver failure. Hepatol Res 2012; 42: 248—253
Ishii K, Kiyohara T, Yoshizaki S, et al. Epidemi-
ological and genetic analysis of a diffuse outbreak
of hepatitis A in Japan. ] Clin Virol 2012; 53: 219—
224

Takahashi H, Yotsuyanagi H, Yasuda K, et al. Mo-
lecular epidemiology of hepatitis A virus in metro-
politan areas in Japan. J Gastroenterol 2006; 41:
981—986

Toyoda H, Kumada T, Kiriyama S, et al. Clinical
and molecular characteristics of hepatitis A virus
infections during the years 1992-2003 in Ogaki, a
centrally located city of Japan. J Clin Virol 2009; 44:
145—148

Jung YM, Park SJ, Kim ]S. et al. Atypical manifes-
tations of hepatitis A infection: A prospective, mul-
ticenter study in Korea. ] Med Virol 2010; 82:
1318—1326

EER—, BN, B R, . WA TEEL,
JBH ) oW OBEL AR XD 3 6. E¥
LS 2005 53 1 56—63

BAEEA, tH & ARFROREOBR. [
B2 S 2Ry A VA ROEHEME | TEER, R
WRER, BB B EEL 2010, p2—6

24 5 BRI R BB I A s IR SR B R
BORLET ALY A VA (AR, EXD) O
I, BEMSENE, BIUBRICETAHE [F
B 23 fE RS - TR E . p1—16. BFZEAR
xE FFREH

Yan J, Kanda T, Shuang W, et al. Hepatitis A, B, C
and E virus markers in Chinese residing in Tokyo,
Japan. Hepatol Res 2012 Mar 26. [Epub ahead of
print]



72 1762 ixy B 53%11% (2012)

Two cases with imported hepatitis A who were presumed to have
contracted the disease while visiting Indonesia based on molecular
analysis of hepatitis A virus strains

Tatsuro Kobata”*, Ryoji Tatsumi”?, Takahiro Takemoto”, Toshiki Tanaka”, Kuniaki Hirata”, Toshio Sekioka,
Soro Takeda', Masahiro Ishikane®, Kazuhisa Yokota®, Yoichirou Natori®, Takashi [keya”, Keiichi Furukawa®,
Manri Kawakami®”, Masaharu Takahashi®, Hiroaki Okamoto®

Patient 1 (30-year-old man) first visited our facility in January 2012 with chief complaints of fever, vomiting,
and diarrhea, and was diagnosed with acute hepatitis A (aspartate aminotransferase [AST]/alanine aminotrans-
ferase [ALT]levels, 1141/1980 IU/L; total bilirubin [T-Bil] level, 7.55 mg/dL; and IgM hepatitis A virus [gM-HAV]
antibody-positive). He had a history of visiting Southeast Asian countries including Indonesia. Patient 2 38-year-
old man) had high fever and chills in May 2012 while traveling in Indonesia. He visited a local hospital where the
symptoms remained unidentified. After returning to Japan, he was diagnosed with acute hepatitis A (AST/ALT
levels, 835/1780 IU/L; T-Bil level, 2.2 mg/dL; and IgM-HAV antibody-positive). HAV RNA was detectable in the
serum samples of both patients, and the implicated HAV strains shared 99.3% identities within the 481-
nucleotide VP1-2B sequence. Phylogenetic analysis of HAV suggested infection during stay in Indonesia. Thus,
HAV vaccination is highly recommended before visiting HA V-endemic countries/districts.

Key words: hepatitis A imported hepatitis phylogenetic analysis HAYV genotype

Indonesia
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WAV E ERED S, BICHEV Bk L H
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W oEREN HOMETS
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JER 70 AL, ik
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FEFERE @ 2004 4775 T 588 A (T4ANIMO, SCC)
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EBV, CMV, QE%W!&HMQE&E, 2 WREEFD SERMUROTHFICKD DLST Th
MEmL, EYuirEE GHA07 8 ) BTN

%@%ﬁ@ﬂ%@HBﬁmA%@t%%
Z HEV screening OB AN

R DLST

B, SR, WA L
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Table 1. ABEBHAT—%
Hematology TTT 147U Tumor marker
WBC 4200 /ul ZTT 154 U AFP 74 ng/ml
neu. 596 % T-Bil 1.22 mg/dl
lym. 302 % D-Bil 051 mg/dl Serological test
mon. 83 % AST 1234 1U/1 v glob. 1.31 g/dl (202 %)
eos. 14 % ALT 2565 1U/1 IgG 1289 mg/di
a-lym, 0% LDH 573 1U/1 IgA 199 mg/dI
RBC 432 x 10% /ul ALP 1106 1U/1 IgM 132 mg/dl
Het 434 % y-GTP 469 1U/1 ANA 40x (—)
Hb 14.1 g/dl CHE 335 1U/1 AMA (M2) 5 (=)
Pht 269 %10 /ul BUN 142 mg/dl IgM-HA-Ab (=)
Cr 0.72 mg/dl HBs-Ag (=)
Coagulation NH3 11 pg/di HBV-DNA (-)
PT-SEC 12.7 sec. Na 1385 mEq/I HCV-Ab (=)
PT% 105 % K 499 mEq/l | HCV-RNA &tk (=)
Cl 101.2 mEq/1 CMV IgM 044 (-)
Blood chemistry T-cho 151 mg/d! CMV IgG 388 (+)
TP 75 g/dl | TG 100 mg/d! EBVCAIgM <10 (-)
ALB 42 g/dl EBV CA IgG 160 (+)
DLST
Kikuimo * SI 4.0 (+)

FARRIE D
SRR, WM REERBIY
zone 2 DEREEOIRIF LA A B LTz,

Figure 1. JFAEMPTR © HE et 200 5.

DK &R,

Mg (Tablel) TiXins, FEAEIZHRE
n, CUNEZIEE BERSOBELA, &
Rl EEE B L OHEREEEO RS, GBSO
7Y YIEE, BCVUEENE, A, B, CE, Epstein-
Barr virus (EBV), cytomegalovirus (CMV) 7z
L&y 4 VA LEERE SN

SEE L LT, 2 BRI L TR 2~

(o1)

<0 7 P10-8-9 AL AR, T AVIS BALA
AR, 7T MVAZFF Y 10mg 1x, —EEA Y
VIVE F40mg, =7 =PV Er CRY20mg 1x,
Bib< 7474 lg 3%, TR6EGAERE
B, RELTWT, BEH-2EALLT ST
VR, EOMYE — VEERE & 20 AESRIREE, BEIR
FICEWE Wb THDHB TRALZHEL 2
7 FE ERIA 5 & LIk 7ok, RIERIERG
L7zbDiEnwizd, I rEemss LT
DLST #3847 L7222 5%, SL: 40 EBHEERL,
EYHEFEEOZREECIZ 8 8 (BT ToOH
M5~90 H : 24, #EY kT8 HIMIZALT
50% LLF WA 1 2 |\, BN ORRIEA 7T
J—1, 29Tk 02 55, DLST Bk - 2 44,
AEF8 KD L&y, WEEESEW LB R
FREEMATR (Figure 1) &, FRIIREIE, FilRo
BEOA IR, HErRaRLER Y
HPHTBEICTFE LR VITRE Shiz.

CORFTRPEREE LB L, BEEEE
AP CRRRR IR ICCe B L2708 14 H I
BEE o7
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Table 2. E U JHEMRARHE

HABLSREANRE 1098 45

a: BB 4 W ADFEM

HEV-IgG : 267 (cut off index 0175 (SC#k 4))

HEV-RNA : B genotype 3

HEV-IgM : 2434 (cut off index 0440 (Tt 4))
HEV-IgA : 2434 (cut off index 0.642 (3CHk4)) -

b: BB 4 )V AOREER & 0 g

HE-JA11-0262
W U@ 59 Identity

JRC-HE9 AB434152 TS R P i o ORFZ (412 nt) 99.2%

whJNN.09 AB605197 EWRATHE S ATE VY ORF1 (412 nt) 98.1%

v ABG05227 ” ORF2 (412 nt) 96.8%

PGO5-01 AB362371 BERNT S ORF1 (326 nt) 92.3%

PG05-02 AB362372 Fii Y= ORF1 (326 nt) 91.4%

PGO5-03 AB362373 BERANTS ’ ORF1 (326 nt) 88.6%
WBG06-01 AB362374 HBB A I N gL /2 ORF1 (326 nt) 88.6%

Lo LB FEO R EOHRE L CBFE L TAh L ik, WEEED b, WREES TR, B R,

L, B ks T3l S ¥, PubMed T
BWHEOEGHEWETHLA XY V2, G LAH
WEBRTHFRSE £ W% S €5 L) ST A 6

NBRET, WY A2V Y TOFEEIL L
S Nldr o,
FZCHD IO N O REmTE O HEV &

WMol 2 AY, HEV-IgG, IgA, IgM 7T
1, 7> HEV-RNA % BT genotype 3 & 1
L7z (Table 2a). #{nFEIEHELLZE IS,
2004 4¢3 AT B LN O L E 2 558 s ho
JRC-HE9 # (AB434152) & 99.2% Eeslo—E A
MR s (Figure2), HERANOT Y R4 7 v
YH LSRN HEV E RSBV &b
FIH L 7z (Table 2b). BEEHE QIR TH D TH
BRI LzECh, VRIS 2 78 2B
ZEEHLRIIE R, BRARES oL
THHRELTYT, BRAOAELR EORERIZZ W
EWnH T ETHo.
n = =

Y EEOZ R %L, 2004 4£ O DDW-
Japan— 8 M H AMBFE 7 —7 9 v 7B
WTHHIRESRIT LN, RaTICdoT2M
PIF, 3, 445, 5 M ET, #heh, Wit

(92)

ZOFHEIO T H WAL % S EH = 5
TWwaY, L Lads, BWEIrEECEY 4
W AWK T BHRD &9 LA RIS
T, WELICDLST BIC 2 HOEA T L
THWHERIZANT WS, SROEFTIE, 0
DLST B4 & F—F A7 §HE L DY
TS L OBMF R SN T HIEIZ R, B
BT E LR AR WL Y I E OIBEN S
ENTBEE R LA, HEAEIZAA
REELHTHEHEINTEY, HETHEENS
EHLFEZMEL, EBICUEMEL OB
g, CLAHEICEFSINSL A ) Vi liFREE
FUEET D E VIS Y. AL
EEHEDO RS DA O N 2 o FasES Lz
W EE L& v l, BERSHEICHTET
Gy, L) BEIEEETH 5.

WPERFBEEOZ W - DLST &, Rk EHH
b7z o THREGEIG TR WIZ b bk
HTEA SN TE L fThbTwizd, L9%L
2011 SEPRRRINER Sz, v A v AR RO BT
RIS TH D, JFRRRISDZ v DLST
IZHAIE 2 PICBEINERSE . DLSTICEL
TOIFRFIBIZOWTIEMENH DY, HED
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Figure 2. HEV /2804  ARBE TR S HEV (HEJAL11-0262)

FepkERCHRAEE LT,

RARICIIEEZEL, ?%b:ﬁﬁiiﬁgib&fﬁfd)ék¢%§%
m@& SO EAHRR S TV BY, Sk P
= &ﬁ%ﬁffsifﬁ?‘w—i’f}bk%%i%‘i@ P2 2
%ﬁ@%tbf&a%%@ﬁnfw% bhhb
59, BHROBE2H0AaT7TMELLTED DS
NTwb. DLST iIZBBEERH B DML vk
LT, BRED —E0HETH 5 & TiUd, evi
dence based medicine PRECIZ B WIARILIIAR Y T
AW wb &5 %2159, €623 DLST &M
JalERERSOBRETH Y, WY ¥/ Ekolg
FVEH # B3 5 & B3 5 (213 negative  con-
trol, THbBEfEENTwARVwEEZ LR A
DY) Y SEDO USRI TH B 2 & 2 TERT B0
HSd 5D, BEIERENEY
—77, EUHIEEOZEICEL, fEIhS
REFEBRELT, A B, CHEJF&£Ofl, EBV,
CMV ICHEE T 5 FFROBWTERIZ LA & ) REE
LS AEA BT WA, ERIFHLIE, FEH
MLTWAB LW SO0, ZWHENSET
RIS Tl dro 72720, BHEE L L CTidiRyt

(93)

3 Atkell Avnsm)
E-JA11-0262

3_JRC-HES (AB434152)/Gunma

3_IMNG-OKiD2C (AB236320)

3_HEVNT (AB246676)

3 4T Kan (AB091394)

JDEER-Hy003 (AB189071)

3 JRM AP003430)

o CRE TR S

TREFELDAPNTWD, BHFOBHTIX
ERF %7 4 )V A PR E 1X HEV-IgA 7% 2011
FI10A LV BRBGEIG & 2o 7. BREME, BEH
PH\VoTh, TORMNEGETIE LD ED YT
EEDIICIGLEEEZ NS, S HO LS 2E
Blix, BELMICE DB LIEETHIIELD
N, BmBERI LIS BRENLETSH
LlEZON BREE LU CRBREEERET R
(¥, DLST &1 #EHH7/- 0 350 51, ERFFRICH
LTI D EZEOE WV HEV-IgA 77210 o4&
B o5 B CARBRILER & 72 o 72 (BREESE 0930 45 5 5,
YRk 234E9 H 30 H).

B LEEORE T, HROBEMER L

m@%ﬁ@ Hf, FRAOEELZREDERTHA
L ABNIHRESOIEA Ty OBREETIS S

@@,1¢MLNT%D,%ﬂu%i$W®$ﬁ
i<, BRFEAHTSH 5. EEIFITEA,
REDERPEROLWEL LTEETH LY, h
LIMBENEROBEDL L ELL, RABORLL
NOBEEHPLDIBRETLIZ EETFICELORN
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A case of hepatitis E differentially diagnosed from drug-induced liver injury

Sho ISHIWATA, Hitoshi TAKAGI, Takashi HOSHINO, Atsushi NAGANUMA,

Naomi SAKAMOTO, Eri KOITABASHI, Hiromitsu SOUMA, Masayuki INUI, Tomohiro KUDQ",
Akira OGAWA?, Hiroki TAHARAY, Mieko KANEKO" and Hiroaki OKAMOTO”

Y Department of Gastroenterology, National Hospital Organization, Takasaki General Center Hospital

* Department of Pathology, National Hospital Organization, Takasaki General Center Hospital

¥ Department of Medicine and Molecular Science, Gunma University Graduate School of Medicine

¥ Department of Internal Medicine, Public Nanokaichi Hospital

¥ Division of Virology, Department of Infection and Immunity, Jichi Medical University School of Medicine

A woman in her seventies was admitted because of general fatigue and liver dysfunction (ALT 25651U/1).
She was diabetic and, 2 months ago, began eating kikuimo (Jerusalem artichoke) containing inulin, which is
thought to decrease blood sugar level. Although tests showed no evidence of acute infection of HAV, HBV,
HCV, EBV and CMYV, a drug-induced lymphocyte stimulation test using kikuimo extract was positive. She
was first diagnosed with drug-induced liver injury according to the Japanese diagnostic criteria for the dis-
ease. After a non-eventful recovery, her serum was found to be positive for hepatitis E-antibody and RNA
(genotype 3), indicating recent, autochthonous infection of HEV. The patient might have been misdiagnosed
with drug-induced liver injury unless the serum test for HEV had been performed. We believe that HEV
screening is mandatory for accurate diagnosis of hepatitis E and drug-induced liver injury.

(95)
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FriE  53#% 4% 206-215 (2012)

<JEBIsRE >

2010 SF AR X THIE L, 09 ERKALIE/NEATHEA “new Sapporo strain” A%

o8 S 7z E BIBHER %@ 2 61

AR A Y BNESTY & HEY O HWHE O HEBY
mA E£Z0 B NP EE RS =0 R

BE 2010 FHEEAMX CIX E BBIFERF K 2 BIA B R4 U728, EER & S iz E BT
K74 VA (HEV) #% (JFI-Hakl0, JFS-Hakl0) 13fTh d Genotype 4 \ZJ& L, #faT MM
HFIZ X Y 2009 FEKICFAE L7z E BBV ZALBRE/NGAT T8t S L7z “new Sapporo strain” &
B RE—RFEHRTH D Z LD L 72 ERIL 63K E TBROVTNOLET20104E3 AT
WIZFERE L 4 A EICERBTNO 2WBEIC AR E 2o 7o fER LIZBEERASHREET 5D
BRI HELE 2WHABRRKE Zo/z LA LESI 2 1 IFXRVBE LAEFRESHMEEL
# 50K HEC L. M HEV RNA % retrospective [CEE L2 ZAEFPITIEITANVAE
APMERICIRFE L7=25, FTHICTidilid HEV RNA E0RFEZ RO, HFROBEALICEE LA

E3rS T3 AN Y W A - 4 i Y (WA

®5IMEE . ERSMR%  EREFRYA VR
#w B
JLiEEIE ERFEY 4 VA (HEV) SBRIEDBIR & A

ZE3NTWS. BARBRT % E MBI R D
Ao, BIEFOBRESHA LY, EEHRICE,
THEF HEV genotype 4 L RABERIC L 5 ERESHE
FREGECPIOFESER IR, LErLENES, B
fEfb L7z E AN ROBRGR L Z0BFE I3 54
[SNEE TN/
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FE O IIEEBRICB T 2010 5, 1ZIZRIBEIC
26l ERBHERF X% R L7 2h b 2HERMTIE, £
OWHIMEA S PCRIZE ) HEV genotype 4 358 &
h, SFEFBMEIC X ) HEV “new Sapporo strain”
MHEOR—RFRICERE LBEL /- EHBH L.
BUEFF 2% 2 SEBNZ L 72 o 7o iimdi 2l o 7225, it HEV
BYRE % retrospective IZfENT 5 LICL Y, #hEFh
DEERE A% RS 5 FCHRREVHR LR/ -0TT
ZICEHmET 5.
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FER: EE, BHR RESH

BRERE 43 5%, BigE.

KGR SR EHEL L.

HERE  WETWEFOERE T, KB, Wim, XY
ARAIEEZ: L. 2010 4EIC A Y BfE 2 & st FT ~ D JRATIE
Z L. RAEABICEE S £ U5 2010 FI2A ) KRR
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Table 1 Laboratory data on admission (Patient 1)

Complete Blood Count Biochemistry
WBC 14300 /ul T-Bilirubin
Neut 63 % D-Bilirubin
Lym 24 % TP
Mon 12 % Albumin
RBC 451 x10* /ul AST
Hb 14.3 g/dI ALT
Plt 125x10* /i LDH
ALP
Coagulation v GTP
PT 231 sec CHE
% 364 % AMY
INR 1.96 BUN
APTT 38.7 sec Creatinine
D-dimer 36 ng/ml Na
K
Cl

FBS 85 mg/dl
9.7 mg/d! HbAlc 53%
80 mg/d! NH3 108 ng/d!
6.1 g/d! CRP 0.7 mg/dl
36 g/dl Viral marker
1196 TU/I HA Ab {(-)
2997 1U/1 IgM-HA Ab (=)
593 1U/1 HBs Ag (~)
1063 TU/1 HBs Ab ()
1322 1U/1 1gM-HBc Ab (-)
181 1U/1 HBV DNA (—)
64 1U/1 HCV Ab (=)
19 mg/d! HCV RNA (-)
0.7 mg/dl Immunochemistry
134 mEq/! ANA < x40
46 mEq/!I AMA (-)
75 mEq/!

BREELHEBHINE Il KRAESEPRRICEAN S
AbEL 7=

E - H#E 153 em, 4E 48kg, Kid 364TC, ME
115/72mmHg, BR#I 98 /5%, KERICEE % B/
fREREIHE. KRR LEE, ZEDOKT, HEIRMER,
M- &iRE, HBRHELADL.

Mm#E#MEMERE (Tablel) : AST11961U/I, ALT
2997 1U/1, T-Bilirubin (Bil)9.7 mg/di, D-Bil 80 mg/dl,
PT% 364%, NH3108pg/dl #;RL A, B, CHF%
TANAOBHEREREBEICTROBEETH - /-

ABREBEE  EREESS 1 AR OKA T EE
I EORE xR/, BHEFRSEREBEL,
HL44E B 89T methylprednisolone 7SV A ik & BfE L
7o, ZORITERLPIC ALT, PTEOREZRD, A
FOA FESHIEEDFROMELRD L o7 B
69 HICITFHEEIIEE LB 2RABRE 2o/
(Fig.1). 72k, APNIRAET HAER 2 &I IEAR 2
B, HEORFHEIBE LIV EAHBERSR
7=

fEB 2 0 T3 R

FER 2FEERE

BYER : REFOEME, BERIRA.

KREERE - f¥tBHL L.

E£ER . WETNEEOERTH Y EKIE, &, =E
YRR L. 2010 FEICA D BEEA & M F~ D IRAT

B L. BB AEICEE S X UF 2010 FICA Y KA
WEPUER L. B, B CHEBYROBIUEL L.
“HEBELREEORDEREL L.

BREE : 2010 £ 3 ATH X W 2 5B EK ERFIR
FHELL ERICTHEEREZHRE IS 1HH
MAEERRICBAMIRARKR L.

ABRBSERAE : & 147 cm, KE 51 kg, i 37.0C,
MFE 162/84 mmHg, k¥ 101 /5%, LB cEEY2
Bz B LK MRENRET R RO 20 -
7.

MEAREFR R (Table 2) : AST 588 1U/I, ALT 1254
1U/1, T-Bil 119 mg/dl, D-Bil 95 mg/dl, PT% 554%,
NH337pg/dl 7~ L A, B, C B &7 1 V2 D2
PAEEII VTR B TH - 72 FBS 279 mg/dl, HbAlc
119% & EHL MRS 072

ARS8 : s Y P a— VI8 & LoD methyl-
prednisolone 7SV AL E BRI, ZOBER L. X7
U4 FOREKRZI2L-0F 12HALY 2702
FY ~ (Cyclosporine A ; CyA) #BH L. F0#
AST, ALT IMETHEM&E 2 o745, EITHRHRT O
4 Frhk B EREMZRLOE2HEALY X7
A FEEEZER L. PTHEMEIRAITET LA 30
WHL DA 3HMERBEEMRITLZ. L LEDHE
TBil X EF LT (D/T K3 07~08 THER), Ei
JFZR'21Z 1003 ml Tdh - 722° CT BAEIC THER I3
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mPSL(mg/day)
T-Bil ALT — PT
%,
(me/d) QU/L) ®
o . 3000 ¢ Gradelll Grade Il 5 140
4 120
10 | 2500 }
4 100
g | 2000 [
4 80
6 L1500 F
4 60
4 | 1000 }
4 40
2 F 500 F 1 20
g 0
0 5 0 s 20
(day)
HEV RNA 54 56 3.1 (log copies/ml)
Fig. 1 Clinical course of the patient 1
(mPSL: methylprednisolone)
Table 2 Laboratory data on admission (Patient 2)
Complete Blood Count Biochemistry FBS 279 mg/dl
WBC 10800 /! T-Bilirubin 11.9 mg/d! HbAlc 119 %
Neut 83 % D-Bilirubin 95 mg/dl NH3 37 pg/dl
Lym 10 % TP 72 g/dl CRP 48 mg/d!
Mon 6% Albumin 32 g/dl Viral marker
RBC 555 % 10* /ul AST 588 1U/1 HA Ab (-)
Hb 16.3 g/dl ALT 1254 1U/1 IgM-HA Ab (=)
Plt 16.7x10% /ul LDH 370 1U/1 HBs Ag (-)
ALP 945 1U/1 HBs Ab (-)
Coagulation YyGTP 398 1U/1 IgM-HBc Ab (-)
PT 18.6 sec CHE 167 1U/1 HBV DNA (-)
% 554 % AMY 58 1U/1 HCV Ab (-)
INR 168 BUN 20 mg/dl HCV RNA ()
APTT 30.8 sec Creatinine 08 mg/dl HIV Ab (—)
D-dimer 12.3 pg/ml Na 136 mEq/! Immunochemistry
K 33 mEq/! ANA < x40
Cl 98 mEq/! AMA (—)

L (Fig. 3) fRERE 2 14T L7, FFRmIER KO
BRATEL, FOERIZ625 g EEPFICERHEL TV

TL7=(Fig.2). %484 H Il EOIEEEAHLEL,
BERF SR 20 L. BEIIE 50 M B IFET
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