Hepatology Research 2009; 39: 648-656

3200 nucleotides.”® They have distinct geographical
distributions and are associated with the severity of
liver disease.*” Furthermore, subgenotypes have been
reported for HBV/A, B and C, and they are named A1/Aa
(Asian/African type) and A2/Ae (European type),® B1/Bj
(Japanese type) and B2/Ba (Asian type),” and C1/Cs
(Southeast Asian type) and C2/Ce (East Asian type).'%"!
HBV genotypes/subgenotypes and mutations in‘the pre-
core region and the core promoter can influence the
viral replication and expression of hepatitis B e-antigen
(HBeAg).o

Acute HBV infection in adulthood resolves in the
most cases by far, but can induce FH or go on to become
chronic in some. It has been reported that host and viral
factors. may influence .the development of fulminant
hepatitis B (FHB), but the pathogenesis of FHB remains
unclear, As for virological factors associated with FHB,
mutations: in' the core promoter (A1762T/G1764A)"
and the pre-core region (G1896A)!*'¢ have been
reported in association with the development of FHB in
Asia and the Middle East. Additional mutations, includ-
ing T1753V, T1754V and A2339G in the core gene are
implicated, also.'”'® In regard of HBV genotypes, sub-
genotype B1/Bj is highly associated with the develop-
ment of FHB in Japan:'® In contrast, an' association of
HBYV genotypes with the fulminant outcome has not
been reproduced in . patients from the USA and
Europe.'”-? Such a discrepancy would be attributed, at
least in part, to distinct geographical distributions of
HBV genotypes/subgenotypes over the woild.

The original definition by Trey et al.”? about fulminant
hepatic failure is widely used all over the world. On the
other hand, in Japan, the diagnosis of FH was contingent
on a slight modification of Trey’s original definition by
the Inuyama Symposium (Aichi, Japan in 1981). Further-
more, the Intractable Liver Diseases Study Group of
Japan modified the criteria for the etiology of FH and
late-onset hepatic failure in 2002, According to the crite-
ria of the Intractable Liver Diseases Study Group of Japan;
there are two clinical entities of FHB that are induced,
respectively, by transient HBV infection and acute exac-
erbation (AE) of an asymptomatic HBV carrier (ASC).!

Recently, FH developing in ASC who undergo AE is
increasing in Japan.' In patients with hematological
malignancy, in particular, rituximab and/or glucocorti-
coid, can reactivate HBV for the development of FHB.**
The outcome is poor for FHB precipitating in ASC who
undergo acute exacerbation,’ but it has been difficult to
identify it by clinical examinations. v

As there have been no case-control studies for figur-
ing out virological parameters that can distinguish FHB,
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a case-control study was conducted on the patients with
FH by transient HBV infection and acute self-limited
hepatitis B (AHB) in this study, for the identification of
virological factors that influence a fulminant outcome.
In addition; the patients:with FH by AE of ASC, which is
assumed as a different clinical condition from transient
HBV infection, were also compared with the patients
without FH by AE of ‘chronic hepatitis B (CHB) in a
case=control study.

METHODS

Patients

URING 9 YEARS from 1998 to 2006, in twenty-six

hospitals all over Japan, sera were obtained from
the 50 FH patients by transient HBV infection (the FH-T
group) and the 50 patients with AHB (the AHB group)
who were controlled for age and sex. As the elder pati-
ents with FHB were enrolled in this study (mean age,
42.8 years), the mean age of AHB patients became rela-
tively high (42.9 years, Table 1). Furthermore, the 12
FH patients developed by AE of ASC (the FH-C group)
were also compared with the 12 patients without FH by
AE of CHB who were matched by age and sex (the AE-C
group). :

All the serum samples tested for this study were col-
lected at hospitalization. All 124 patients had hepatitis B
surface antigen (HBsAg) in serum. Infection with hepa-
titis A virus-and hepatitis C virus; as well as alcoholic
hepatitis, were excluded in them.

The  diagnosis of acute hepatitis B was based on
sudden manifestation of clinical symptoms of hepatitis
and detection of high-titered immunoglobulin (Ig)M
anti-hepatitis B core (HBC). Patients with initial high-
titered anti-HBC (>90% inhibition by a 1:200 diluted
serum) were excluded. The diagnosis of FH was contin-
gent on a slight modification by Inuyama Symposium
(Aichi, Japan in 1981) of the original definition by
Trey etal.:® (i) coma of grade II or higher; and (ii) a
prothorombin time less than 40% developing within
8 weeks after the onset of hepatitis. To exclude AE of
ASC in FH-T and AHB groups; we confirmed the nega-
tivity. of HBsAg before onset of FHB or AHB and no
family histories of hepatitis were found among all the

- patients. Furthermore, serum HBsAg in all patients with

FH-T or AHB became naturally seronegative within
24 weeks. AE of ASC or CHB was defined as the eleva-
tion of alanine aminotransferase (ALT >300 IU/L) or
total bilirubin (T.bil >3.0 mg/dL).” All 24 patients with
AE of ASC or CHB could be confirmed positive for
serum HBsAg before the onset of acute liver injury.
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Table 1 Baseline characteristics between fulminant hepatitis B patients by transient infection (FH-T) and acute self-limited

hepatitis B (AHB) patients

Features FH-T AHB Differences
(n=50) (n=50) P-value
Age (years) 42.8+16.1 42,9+ 14.6 Matched
Men 25 (50%) 25 (50%) Matched
ALT (1U/L) 3788 £2856 2170+ 1350 <0.001
AST (IU/L) 3131+ 3673 1676 + 1851 <0.05
Total bilirubin (mg/dL) 148+8.6 95498 <0.01
Prothrombin time (%) 16.9+11.2 72.8+26.0 <0.001
HBeAg positive 15 (30%) 28 (56%) <0.01
Core protein (log U/mL) 3.21+1.28 3.01+1.00 NS
HBcrAg (log U/mL) 5.30+1.32 595+1.13 <0.01
HBV: DNA (log copies/mL) 5.97 £ 1.87 4.98+1.17 <0.005
Deceased 19 (38%) 0 (0%) <0.001

AHB, acute sélf-limited hepatitis B; ‘ALT, alanine aminotransferase; AST, aspartate aminotransferase; FH-T, fulminant hepatitis B by
transient HRV infection; HBcrAg, hepatitis B core related antigen; HReAg, hepatitis B e antigen; HRV, hepatitis B virus; NS, not

significant.

Serological markers of HBV infection

Hepatitis B surface antigen, HBeAg and the correspond-
ing antibody (anti-HBe) were determined by enzyme
immunoassay' (EIA) (AxSYM; Abbott Japan, Tokyo,
Japan) or chemiluminescence enzyme immunoassay
(CLEIA) (Fujirebio, Tokyo, Japan). Anti-HBC of IgM
and IgG classes were determined by radioimmuno-
assay {Abbott Japan). Core protein constituting the viral
nucleocapsid and HBV core-related antigen (HBcrAg),
both of which correlate with HBV DNA in seruum, were
measured by CLEIA as described elsewhere.?%?”

Quantification of serum HBV. DNA

Hepatitis B virus DNA sequences spanning the S gene
were amplified by real-time detection polymerase chain
reaction (RTD-PCR) in accordance with the previously
described protocol®® with a slight modification;® it has a
detection limit of 100 copies/mL.

Sequencing and molecular evolutionary
analysis of HBV

Nucleic ‘acids were extracted from serum samples
(100 pL) using the QIAamp DNA extraction kit
{Qiagen, Hilden, Germany) and subjected to PCR for
amplifying genomic areas bearing enhancer ll/core
promoter/pre-core/core regions [nt 1628-2364], as
described previously.” The target of PCR covered several
mutations which were associated with FHB. Amplicons
were sequenced directly with use of the ABI Prism Big
Dye ver. 3.0 kit in the AMI 3100 DNA automated
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sequencer (Applied Biosystems, Foster City, CA; USA).
All sequences were analyzed in both forward and back-
waid directions.

Hepatitis B virus genotypes were determined by mole-
cular evolutionary analysis. Reference HBV sequences
were retrieved from the DDBJ/EMBL/GenBank database
and aligned by CLUSTAL X, then genetic distances were
estimated with the 6-parameter method in the Hepatitis
Virus Database (http://s2as02.genes.nig.ac;jp/).”* Based
on obtained distances, phylogenetic trees were: con-
striicted by the neighbor-joining (NJ) method with the
mid-point rooting option. To confirm the reliability of
the phylogenetic trees, bootstrap resampling tests were
performed 1000 times.

Statistical analysis

Statistical - differences were evaluated by the Mann~
Whitney U-test, Fisher's exact probability test and
¥’-test, where appropriate. Differences were considered
to be statistically significant at P < 0.05. Multivariate
analyses with logistic regression were utilized to sort
out independent risk factors for FHB. STATA Software
ver. 8.0 was employed for all analyses.

RESULTS

Baseline characteristics of the patients with
FHB by transient HBV infection and AHB

IABLE 1 COMPARES baseline clinical characteristics
of the 50 FH-T patients and the 50 AHB who
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were matched for age and sex. The peak ALT, AST and
T.bil levels were significantly higher (3788 £ 2856 vs
2170+1350 IUJ/L, P<0.001; 3131+3673 vs 1676 %
1851 IU/L, P<0.05; and 14.8 £ 8.6 vs 9.5+ 9.8 mg/dL,
P <0.01, respectively), while HBeAg was less frequent
(30% vs 56%, P<0.01) in the FH-T patients than
AHB. The level of HBcrAg was significantly lower
(5.30+£1.32 vs 5.95+1.13 log U/mlL, P<0.01), while
HBV DNA loads were higher (597 £1.87 vs 498 %
1.17 log copies/mlL, P < 0.005), in the FH-T patients
than AHB. The level of core protein in sera tended to be
higher in the FH-T patients than. AHB (3.21+1.28 vs
3.01 £ 1.00 log U/mL). Death occurred more often in
the FH-T patients than AHB (38% vs 0%, P < 0.001).

HBV Genotypes and enhancer Il/core
promoter/pre-core/core Mutations in
Patients with FHB by transient HBV
infection and AHB

Figure 1(a)  compares - -the : distribution . of - HBV
genotypes/subgenotypes between the FH-T and the AHB
patients. The subgenotype C2/Ce was most prevalent
in both patients with FH-T and AHB: (66% and 62%,
respectively), whereas B1/Bj was more frequent in
the FH-T patients than AHB (22% vs 6%, P < 0.05).
Likewise, mutations in enhancer [I/core promoter/pre-
core/core regions are compared between the FH-T and
AHB patients in Figure 1(b). A1762T/G1764A, G1896A,
(G1899A and A2339G mutation were more frequent in
the FH-T patients than AHB (48% vs 16%, P <0.001;
62% vs 6%, P < 0.001; 24% vs 4%, P < 0.001; and 8% vs
0%, P < 0.05, respectively):

Figure 2(a)  compares. various mutations between
the 11 FH-T patients and the three AHB patients who
were ‘infected with B1/Bj. Only G1896A was signifi-
cantly more frequent (73% vs 0%, P < 0.05), while the
lack of any mutations was less common (0% vs 33%,
P < 0.05) in the FH-T patients than AHB. In comparison
with the 33 FH-T patients and the 31 AHB patients
who were infected with C2/Ce (Fig.2b), A1762T/
G1764A (70% vs 19%, P<0.001), G1896A (61%
vs 6%, P<0.001) and the combination of all three
mutations (A1762T/G1764A and G1896A) (45% vs 6%,
P < 0.001) were significantly more frequent, while the
lack of any mutations was less common (9% vs 70%,
P<0.001) in the FH-T patients than AHB. Interestingly,
all the AHB patients with both G1896A and A1762T/
(G1764A mutations suffered acute severe hepatitis B that
was defined by prothrombin time less than 40% but
without coma of grade II or higher.
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Figure 1 Genotypes/subgenotypes (a) and mutations in
core promoter, pre-core and core regions (b) between the 50
transient hepatitis B virus infection (FH-T) and the 50 acute
self-limited hepatitis B (AHB) patients.

Factors independently associated with
the development of FHB by transient
HBV infection

The following independent factors, promoting the
development of FHB, were evaluated by multivariate
analysis: ALT, AST, T.bil, HBeAg, HBV DNA, core
protein, HBcrAg, genotypes/subgenotypes (B1/Bj - or
not) and mutations (T1753V, T1754V, A1762T/
G1764A;, G1896A, G1899A and A2339G). T.bil more
than 10.35 mg/dL (OR, 7.81 [95% CI, 1.77-34.51],
P=0.0067), G1896A mutation (OR, 13.53 [95% CI,
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Figure 2 Frequencies of core promoter, pre:core and core
mutations compared between' the transient hepatitis B virus
infection (FH-T) and the acute self-limited hepatitis B (AHB)
patients who were infected with HBV of subgenotype B1/Bj (a)
or C2/Ce (b).
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2.75-66.64], P=0.0014) and serum HBV DNA more
than 5.23 log copies/mL (OR, 5.14 [95% CI, 1.10-
24.15], P=0.0379) were independent risk factors for
the development of FHB by transient HBV infection
(Table 2). Other mutations (T1753V, T1754V, A1762T/
G1764A, G1899A and A2339G) were not significantly
associated with the development of FHB by transient
HBYV infection, however.

Baseline clinical characteristics for
distinguishing between the patients with
FHB by AE of ASC (FH-C) and those without
FHB by AE of CHB (AE-C)

Table 3. ..compares baseline . clinical = characteristics
between the 12 FH-C patients and the 12 AE-C patients
who were matched for age and sex. The levels of
Tbil were significantly higher in the FH-C patients
(15.0£ 7.3 vs 7.3+ 8.8 mg/dL, P< 0.05), but the peak
ALT and AST levels tended to be slightly higher in the
FH-C patients than AE-C (887 £ 681 vs. 641 + 620 IU/L
and 701 £ 451 vs 601 * 753 IU/L, respectively). There
were also no significant” differences in levels of sera
HBV:DNA, ‘core protein and HBcrAg between these
two groups (7.44 + 1.51 v$ 6.60 % 1.10 log copies/mL,
5.04 £1.45vs5.07 £ 1.07 log U/mL, and 6.35 £ 1.70 vs
6:29 £ 1.95 log U/mL, respectively).

HBV genotypes and enhancer Il/core
promoter/pre-core/core mutations between
the patients with FH-C and those with AE-C
There were no significant differences in the frequencies
of any HBV genotypes between the 12 FH-C patients
and the 12 AE-C patients (Fig. 3a). In addition, there
were also no significant differences in the frequencies

Table 2. Multivariate analysis for factors independently associated with fulminant hepatitis by transient HBV infection

Factors Odds ratio 95% confidence interval P-value
Total bilirubin (mg/dL)t

<10.35 1

=10.35 7.81 1.77-34.51 0.0067
G1896A mutation

Absent 1

Present 13.53 2.75-66.64 0.0014
HBV DNA (log copies/mL)t

<5.23 1

=5.23 5.14 1.10=24.15 0.0379

tMedian values. HBV, hepatitis B virus.
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Table 3 Baseline characteristics between patients with FH by AE of ASC (FH-C) and those without FH by AE of CHB (AE-C)

Features FH-C AE-C Differences
(n=12) {(n=12) P-value

Age (years) 51.7+14.7 49956 Matched

Male 10 (83%) 9 (75%) Matched

ALT (IU/L) 887 + 681 641 +620 NS

AST (IU/L) 701 451 601 £ 753 NS

Total bilirubin (mg/dL) 15.0+7.3 7.3+8.8 <0.05

Prothrombin time (%) 25.8+6.6 48.4+215 <0.005

HBeAg positive 4 (33%) 3 (25%) NS

Core protein (log U/mL) 5.04£1.45 5.07+1.07 NS

HBcrAg (log U/mL) 6.35+1.70 6.29 +£1.95 NS

HBV DNA (log copies/mL) 7441151 6.60+1.10 NS

AE, acute exacerbation; ALT; alanine aminotransferase; ASC, asymptomatic [IBV carrier; AST, aspartate aminotransferase; CIIB, chronic
hepatitis B; HRcrAg, hepatitis B core related antigen; HBeAg, hepatitis B e antigen; HBV, hepatitis B virus; NS, not significant.

of any specific: mutations between these two groups
(Fig. 3b).

DISCUSSION

HE MAGNITUDE OF liver injuries depends on the

replication level of HBV and cytotoxic immune
responses of the host raised against viral epitopes in
general.*! Various viral factors have been proposed that
promote the development of FHB, represented by pre-
core (G1896A} and core promoter (A1762T/G1764A)
mutations.” !¢ Impact of virological factors on the
development of FHB has remained controversial,
however, especially because these mutations are rarely
detected in the patients from the USA and France.??' It
has been argued that the development of FHB is not
promoted by these mutations and is dependent on host
factors including the human leukocyte antigen (HLA)
environment.”?

The expression of HBeAg is terminated by G1896A
mutation in the pre-core region at the translation level,*
and downregulated by the A1762T/G1764A double
mutation at the transcription level *% Lamberts et al.
are the first to implicate a negative influence of HBeAg
on the replication of HBV.>* Should HBeAg suppress
the replication of HBV, presumably by inhibiting the
encapsidation. of pre-genome,”” the lack or decrease
of HBeAg would enhance the reproduction of HBV. Fur-
thermore, HBeAg acts as a tollerogen to. T cells recog-
nizing epitopes on core protein, ' thereby, ‘ obviating
immune injury of hepatocytes.®*”’ In the absence or
decrease of HBeAg, therefore, hosts would mount vigor
cytotoxic T-cell responses. to- core epitopes excessively

presented on hepatocytes, and develop severe liver inju-
ries culminating in FHB.>®

There .is a:possibility that influence of viral factors
such as' HBV mutants with a HBeAg-negative pheno-
type, on the induction of FHB, may have been con-
founded by host factors and’ created disagreement.
Therefore, the sheer influence of virological factors
on FHB would need to be evaluated in case-control
studies, as has been attempted to sort out the influence
of HBV genotypes on development of cirthosis and
hepatocellular carcinoma.? These backgrounds have
instigated us to identify virological factors accelerating
the severity of liver disease in the 50 FHB patients by
transient HBV infection and the 50 AHB patients who
were of the same ethnicity and matched for age as well
as sex.

In this ~case controlled study, A1762T/G1764A,
(GG1896A, G1899A and A2339G mutation were “sig-
nificantly ‘more frequent in the patients with FH-T
than AHB, providing further corroboration of previous
studies;'*-¢ these mutations could enhance viral repli-
cation. Interestingly, our recent study using an in vitro
replication model, showed that A2339G mutation in
the core region enhanced viral replication and the effect
of A2339G mutation may be associated with inhibition
of the cleavage of the core protein by a furin-like pro-
tease, resulting in the high expression of the complete
core: protein.’® Such enhanced HBV would induce sig-
nificant immune response, resulting in development
of FHB.

In multivariate analysis, higher levels of serum HBV
DNA and G1896A mutation were independent virologi-
cal risk factors for the development of FHB by transient
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Figure 3 Genotypes/subgenotypes (a) and mutations in core
promoter, pre-core and core regions (b) between the 12 tran-
sient hepatitis B virus infection (FH-T) and the 12 acute self-
limited hepatitis B (AHB) patients.

HBV infection (Table 2). In particular, G1836A muta-
tion was the most important factor associated with
the development of FHB. Host responses, represented
by T.bil, contributed to the development of FHB as well.

As for HBV genotypes, B1/Bj alone was significantly
more frequent in the FH-T patients in univariate analy-
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sis. In the patients infected with B1/Bj, G1896A was
more frequent in those with FH-T than AHB. In in vitro
replication analysis, Ozasa et al.’* observed extremely
high expressions of intra- and extracellular HBV DNA in
culture transfected with an HBV clone of B1/Bj genotype
having the G1896A mutation; a high replication would
be induced by this pre-core mutation for the induction
of FHB. Our dlinical results stand in support of this in
vitro analysis. Taken altogether, chances for developing
severe actite or FH would be high in the patients with
acute hepatitis who are infected with HBV/B1 having the
pre-core mutation. By contrast, in patients infected with
C2/Ce, G1896A or A1762T/G1764A, or both was much
more frequent in the FH-T patients than AHB. Of note,
the co-occurrence "of ‘G1896A ‘and ‘A1762T/G1764A
mutations was invariably accompanied by either FHB or
acute severe hepatitis B in this study. Hence, these pre-
core and core-promoter mutations might have addictive
or synergetic effects for exacerbating hepatitis, when
they emerge in the patients infected with C2/Ce. Such
high-risk patients deserve special care and surveillance
for signs and symptoms of fulminant. or severe acute
hepatitis B.

In the present study, serum levels of HBV DNA were
significantly higher in the patients with FHI-T than AHB.
High serum levels of HBV DNA have been reported in
patients with FHB;™ they are followed by rapid decrease
as the sequel of virus elimination operated by vigorous
immune responses. Because of rapid and extensive
elimination of HBV by the host immune system, HBV
DNA in serum; in general, has decreased to low levels in
patients with FHB at the presentation.”” HBV DNA levels
may be subject to the time that has elapsed from the
onset of hepatitis to its measurement.”” Also, serum
levels of core protein (the product of the C gene) closely
cotrelate with serum HBV DNA levels in patients with
hepatitis B,” and they were compared between the FH-T
patients and AHB. The core protein was determined by
the newly developed CLEIA method; it is much easier
and less expensive than the determination of HBV DNA.
The level of core protein has turned out to be marginally
higher in the FH-T patients than AHB (Table 1), and
therefore might not contribute to an early diagnosis
of FHB by transient infection.

Fulminant hepatitis B by AE of ASC is assumed as a
different clinical condition from FHB by transient HBV
infection. In this study, as there was no case-control
study on virological factors associated with FHB for the
patients with AE of ASC, we also attempted to identify
virological factors associated with the development of
FHB in the 12 FH-C and the 12 AE-C patients who were
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matched for age as well as sex. Disappointingly, no
differences of virological factors such ‘as HBV genotypes
and pre-core mutations, which were strongly associated
with the development of FHB: by transient infection,
were - found  between ‘the FH-C - and - AE-C. patients
(Fig. 3a,b). Furthermore, there were also no significant
differences about HBeAg-positive rate and the levels of
serum: HBV-DNA or core protein (Table 3), suggesting
that several host factors may play a more important role
in the development of FHB in ASC instead of virological
factors: In this case-control study, however, there seems
to be some problems: a small number of patients, dif-
ferent duration of HBV infection; different clinical stage
{ASC or CHB) at the onset of AE, and HBV quasispecies
complexity. Further investigations are needed to identify
factors associated with FHB precipitating in asymptom-
atic HBV carriers.

In conclusion; virological factors: associated with
enhancement of viral replication seemed to be impor-
tant for the development of FHB in the patients by
transient HBV infection. But no virological factors were
identified for differentiation of the FH-C patients from
the AE-C patients. Hence, the pathogenic mechanism of
FHB between transient HBV. infection and AE of ASC
would be different.
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1. BIERTRE 2 DBRIRBOEBEE, BHTRE
bRETIERERAIX 1981 FICRILY Y RETV T AR
BT [MRERBBD & S HRMICEIEIIEMU O
FEgER AL, 7a bo v ¥ VBN 40% DTZ2E
FAEIE ERSN, SEMBE TOMRS 10 HEL
Hoalkm e 11 AMEoEAREICHHIh ™. B
AR & OB RO R Y2 1998~2000
SEORER BRI L7225, NEHEBRIC X 58
ARIBERR T cCoMMA 1082 11 HRU56 HE
BlcAXEDbD I EMMER IR, o C, HIED
ERERRICLTHIEROBWIREIFRHTH Y, 2003
EOBHRERBCELTY, FRHEETHBET SO
Az 7 (Tablel). HL, BEEPREICY 5720,
S5EBoERGEEBMLZ.

BT, BATT HBBIFRBIEET 2HER, BR
B2 REBVAMFAERRERRPOBENTHZ L
2L 2THIE L BUETRASZDONL SR
[acute-on-chronic | Wi+ 545, BEFRIA VAD
RS v ) T IRFARSER TH LD, ZD
EMREAIEEEB Y BEFRCOETS. I,
TE 3, 4 TP ESIE L RIS 5 BT ) % B
L7z(Table 2). Hiz, 15 TRHERKETH 584K
SEERY B4 (LOHF : late onset hepatic
failure) 2O EHE LW L7

CNLOEROWT, HEOEZHERELEHEL
O 4OBERSETHA. FRIZEEEITE, DI
El OB IRy 4 WABRRIER T 5
oMok, E2 AR BA, JEAFEBRURT
EYMICHBELTBY, FAFBRLY A VARER
ZLTWAED, F7-, BRI IgM-HBc 23 & Bk
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Table 1 BUENEOBEEE (EASEHE [BERORFERICET 5H%] ¥ : 2003 4)

BUEERF S &2, RO ) bMSHERIMBIA 8 BUNICEEOFRBEEICE S CEEIEN Lo
FERELZ 2L, 7o ba Y EVERBFO%UTZRTINLETS. 209 HiidERHEI%Z 10 H
PPRCRESRER T 2R HA L, 11 HPBCRBET2HANN DL 5.

Qe

(E2)

AT L BBFRBVHEET 2SR BRERF AP OBAT5. HL, BREFLY A VAOEK
FEBREF v ) 7 5 OB BN RERF £ 20 TR .

Erh, BRAE, WIRIBII, Reye SEMRH & KIFIRO SE & b 2 WIFA IZBER

RPGBIT 5.

(FE3) FHREOBEESFIIRILGE (19724) 0#E0<.
W4 REMES [EREOFRBICHT AH7EH ] O (2002 4) 1230 (Table 2).

(5  To by REA40% LT 2RIERND S 5, FEMESZY bhikw, v LIdEE
IEUAOG SR RERER, MIERBI A S 8 BEE 24 AU ERE I EM Eo
BSIE 2 BT BB I BERUEFAECET L. Ch O BAERFROBERKETH L2,

B LTREA LTS

(BERBORBFIEL COBRWABARICIX (E3) & (HED 0APRBINTND)

Table 2 BUERFEROBRRSE (FEHEHE [HRMORBRICET 205 ¥ : 2003 4)

FFF R FEAERT S HBs HUREEHEASHB L C v 5 5iH)
FERFENI D 7 A VW ARBE RN TH 57%, IgM-HBc Suar Bitd

D HBc FuikH¥Efi (i 200 EHR TOWEITRELRHE1X 80% &

FF2FEHERT 5> & HBs FURMEASHIBE L T 5 0]
IFRFBIEM B D7 A W AEREAH TS 555, IgM-HBc kit v

L HBc e m i (M 200 fEA M C oW ATTHE 2B E 1 95% L

FEIESEENTIE HCV Pifbiath ¢, #2891 HCV HuffZz v Lid HCV-RNA 23851

L7:iEpl, IRAFERTO HCV FuiRiRlZ E cv i vds, HCV a 7HAMES

ATH BEZHITRENE LA 704 FTREL, BE, PERICHRLUED
PRI % 7213 1gG 2000 mg/dl BLETY A WA, EWHOTRE SNIES

TR EREPE/RS TV, 1~ M OISR S & WiEd]

L 94 VvAH
1V AR IgM-HA Bk
2) BRI HBs#E, IgM-HBc#ifk, HBV-DNA OfThhsii
otidota
Btk (5)
i) DER
cEx)7
cF Y7 (BR)
b)) ofihhEiiEg
< HIEATE BTG EREOMNE bl S WiER
3).CH
ffi'¢, HCV-RNA 2881 DS
4) EX  HEV-RNA
5). %O (TTV, EBV &)
I Ho%Ek
1) W2
2) %%
HE 0 Ly ks BIRZR T 7213 D-LST & 0 Bt e s iz iEp)
V. BEAH
V. 2EAR T ERENRER SN TRV

PUCHEL, MBS, BRI EYY
TOBLLEINALEREZLTCE L, 1998,

199 £ ERMZ TR E L-SEEMND2S, FFAKEB
Bo 22% CEREVPBCAERFEEZEELTCVA S
ALY, T/, 2001 EOFESTI ERMFLD
BEINEARIC L ABERRDBEHRINL L HEDDY,
B A G BT AR 2002 4212 BUERF 2%, LOHFE OB RA
DEEPHANICHELLY. £, EAEBELID
BoEle iy e, CRLERZY A VARIZET

LT, BolERNEZREABMALE LK) CEICL
7o. BRUISMERAPI L £ v ) 7ONCHEET A 745 1998~
2000 SRICFAE L 7= B RUBIAERF 2% 129 B2 AT C D AT %
RO 4 W ABECIIWME 2 ERICEST 501k
WEECTH B EDBAELNITR oD, 22T, 2R
Bl ) 7HOMSHIE, HETTHRRRENT
TRHERBOTA NABEERIIHHET AT L

B, &itld HBe fififili z CLIA HECillE S 5 03—
ELTHBY, RIA, EIAICL A 20EFHRTONE
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REHSNE B oTWA. TOoEBHoRkES
WETHI LY, FlhFELLTRELELTWS.
PED k5 2bhEMEOBHEALEZERTACH
72oC, UTOSHEHRICEETALEFDHS.
(1) BHERFR, AMFRAEENEIEELIMFRTR
b A
AR R Y 4 VAOBRS CHEES AL
SHEER BELZLOERTETIRENTHS.
A B CBIUERMFRIANADBMREDZDR
HWThsh, BERAHADL LIS THFET L. T2
DbAETIEEB w4 VA (EBV) 44 bAduvA
WA (CMV) 2 EFSRT A VADIHD Y 4 v ARSI
I ratiFEE L AR08 —RTH S
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s, BORBEIFE BEYRTFEELS XTBEY )
7 OAURERZRA LTS (Fig ).

ZoORECELTIE, AMFRIBENEZLD
MEOBBEMUTHALLRLING. Tz, BMFR
HEREMERLUCES AR TR, BUEFRB
X O°LOHF ORIBEWREICHE T Z L ICEET LR
BHb. B, BFEHKFCIZAMFREENO
EREFE T, Z0O# 30% PIFEMEZBREL T, &
FERF 47 U LOHF 28177 5 Z LA L T35,
—J, AEFROEASRCREOEREI, BR
BB KL EIR A R ERAE R EM L TwdY. 2
OFEHC b KEABBIZE T h w475, BOMENE
W4, EYUFREESXCBHE v 7HIZSROT
LEELETNTVERY, §EoT, BREAHBIOHE
RIRENS, AN REERE BT A L ik
TE& V. ANFROBREABFICIEY 4 VARG
OEPIBE TN TV AT RUNTETE ZvniD, K
EE L UCIIREIF 20X (Table 2) 25X ) AL
BWEbZEALONS.

T 7, bAETCIRIER 2~3 B oA TlAK, I
ElbRE, BB % L OFAERERE B3 5 ENZIE
AMIFREBHILTYSY, LA L, FERELRIEL
7oA Ak 2 RERE 22 IR 2R v L LOHF & 8Bl
F 52 LURTH ) (Fig. 2), IEHEROAZHR
CCOBBEHVAZ L —BEL T\ 5. % B, LOHF
PR E LEEENAETE, 7% OERICZEOERE
X RED BT A1, T b bR ERY
ROBRBTHBHOBEERF L TRALZ EVHLD
2o 729, JEESMERI 2T 21k LOHF ORiSRFE

Fig. 2 HUER#LBREBOWRESH
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ELT, BCHBHEEROBALS, ZoOWRBEER
THIULDVESBHOFEC LTV S,
(2) BRADOEME BHE) AL WERBEANIRES

BeRIZBIT2RIELR W LARFA20oREES D
PEEIRLLBRTEEL, SHICESTWS. &
9, R R R AP ORE R C “sharp & stormy”
2RBERTHFRSBITLAA, Lucke & Mallory
W BHERKL BB LY. Z20%, Naber iy
OEYHFECTHRBOBRBEETLIHAEPELL
LSRR D, 197041T Trey & Davidson 25 o
LERERAEL AL, EEBLLUR) ZL2R
BLAY. Z0E, BERFAR2EbPEORBEF XL F
BRI [FHED O FFEE B E ORI 8 B
FEW] LFESI NS, WHREROHESPTHRVA
& EIE A & BRI IR O 2% 2 M LA o5
PLIS FBICBHT 5 2 ESRBESINALY. 20k, Wil
liams & ZFFERSEASHIBT 5 F COHIMIAS 8 BRI 24
HUAOER % LOHF &€& LY, —Ji CRANEF A2
%= COHEA 7 HEAN OB E 1 hyperacute, 8 HELKE
28 HPAPZz & acute, 28 HPAM&IZ subacute 8L 72",
T/, BB &E (JASL) @ subcommittee 125
FED O P INEE B F TORIRIAS 4 B LN O ERIZ
acute hepatic failure, 4 WL 6 7 B LN OSESNIZ sub-
acute hepatic failure {2583 5 & & 2IRBL TV 52,

BRROBEFAZICE T T I ) 7 YHHELR Y
HREEES LV OPELY, ChohBRFRED
Al HITEREE, WIRIENIE, WERIFEELZELE
DCANEAZ L BB T 0Bz > w5 (Fig
1). —F, Luche & Mallory LUEOBBERF L OLH D
bAHY, BUNLEFRICIELY 4 VARBRRISERT
HEFICIRELTE N, bAEOBYEFR X Y k&
REBMTHLCLICEB LRI NERL2W. 2 B,
R CIHBAERAETIERL, BUFAEEHEEL
THYAO—BELTEB Y, fulminant’ &\ ) Bk
ZHRORLTHICT 50EHMIcko .

PLED X ) ic b2 ElORIER 7t & Bk O 2% (B4E)
FASRREY OHFERERH T coliRR%cdH
5%, BRELTVLIHPAEOBEICERSHL L
PEETHUENDHL. WHICRESHAICHL T,
bOBECRZOMBITREMZRI A L, HRIE
BRONS L ORHR CRERZLEBIIL TS 2~
OHHBEH L. T, REES, PHIEENERRLE
BN, bUEEORERRE NS E LERERR
BRRDY ¥ —FWVRERBRICRASINL L 2R

50 % 9% (2009)

HIZLTWEHLDEEDH L. 22 CEEVEEME
WoT—% 277 Vv—T713BEN%, LOHF Stnsa
UHREOEBRELZEBLCBY, ChPRICKA
BARHREER LT A ETREL L) PRREL
TWARD, ErK 194EE 13 M ALT 1 45300 IU/L
PEZRL-ARFEET, TRGERT HERRBH
A5 24 B EE T B EOFFEBEEI I, 2w
Lix7ua b ¥ UM 50% BT 2 INRLS LB
2R LIGENEZNRICEEREL ERL 2%, BN
#, LOHE ¢ B FHT I ba » ¥/ B 40%
KR T LWL WIEFIPBER OXIBS %2 DT
Wi, R, JHIREE, MERERREERICRER
THHEED L UREIFREOEBITHLENR 2 B
e LTRECHBHTCERWITEERH 5. 22 T,
ER 20 EEDRRE Y —F v 7 I NV—THRBOME
(BEFERRE, BEEFNKRTE, HREKEHEHER,
BERAKY, WEXZ, BEVRkERGERL Y ¥ —,
BRERE) KREL SRRV CHELYERRDE
B % prospective ICHMB L TWaBD,
(3) 7o MOCECBEORWVCEEETZLENFH
% .
bETIIRYEN%, LOHF OBWickL T, it
BEE Edlc7utn vy Vol LTREL
TOVWHEDFEHTHS. ooy VBRIIREES
FEMALZ IR E L7z% R T/RL, 40% DL % BISERF
%, LOHF OBW&MtE LTwasas, S IZERmMIC
% INR (inhibition ratio) THRRT 5 OF—EMIZ 5
Twa. BRTIE7O ta v B oRE 19 fE
OFy FPHVLNTEY, BELEECIEHAVWSs £y
MZE > T%RLE INR OBFRICER U AT ik
Wb BEEFHENEROT X 77 NV—T TR
HEBEOMRTCIOMEELZHELTEY, Mhoik
TH7u b ¥ B 40% 13 INR 251312 20 12HR Y
FHLLEFHELN LD LI, Tabarey
BERIAT 40% RiGOMIFETIEF v FT X o TINRIZEDS
HEULTBY, HIRCIERDBRILE INR 252 LT
HObOPEF LWwEEz bz 28, FHOH#E
TREF Y FTINR 2EHT 2BICHV 5 ISTIEES
N 10~11 LEETHo 7. bAETHA S h T
5%y MIIIFBEN1T~18 LEMEDOIDLH Y, =
noTd7a by e VRl (%) & INR CHEOH
HEHR O NG A EREF ROZRT R 2 WAL
WHRCERT LI ENNRTHS, V=% T T N—
TEAEERICHAFEEROHE, FREOMRE
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Table 3 RUEMF#%, LOHF ORE, SOHE F# (1998 ~ 2003 FE 0 RHEH)
B4 @A TR OFRBICE T 5% JHiC & 2 2EEFH L h 920~

A TR LOHF
08~034 | 04~06% | 98~034 | 04~06% | 98~ 034 | 04~ 064
ER 316 116 318 106 64 14
5% (RE) 167:148 (1) | 61:55 | 151:166 (1) | 46:60 27 37 6:8
Yy $51+166 | 585+158 | 478+171 | 539+146' | 519=150 | 556+126
HBV carrier (%) 123 108 172 117 48 77
HRIID (%) 307 421 415 495 516 357
KW (%) 366 361 454 654 500 714
oA WA 709 647 314 292 125 286
B e R 16 26 107 151 141 357
e 60 129 113 170 188 143
R 187 164 418 387 500 214
FF{IR ALY 28 34 47 19 47 0
PRISER | qme | (i) G | a8 @/5) &)
oA e 717 765 810 742 750 100
(33/46) (13/17) (68/84) (23/31) 9/12) (4/4)
21k 56.3 578 393 396 | 234 500

aSEy +£SD, bAREMN, M, HMREL

NRELTCHHLTY ARy VST A T Y7 - Ml
BERERL, ZOERZECDHMEELTET LI L
FFPELTVS,

2. BHERROBAEEISHA KT714 >
HAENC B 5 AU REOEBIE, BES ST
FHON - IERBICH T 50580 | HEERERE
ML TS, PR 11~16 FERITHEERRE, F 17
FUREREBRENBEBRZHEL L, C O 1998~
2006 4EICFAE L 72 BIERF 2% 856 B (SPER 432 40, HE
FVERI 424), LOHF 78 BIABH I N0 “hi
EGIOMENT 26, BHEFRDB L O LOHF 0fEE Tldt
BFBHBRZECEELTCBY, —HTRZOERE
WETHBICHAL VB HARMEASRSD N
A4 VICRMEYFSH A LA o TE T

(1) b EORERFADOERE & HBIEOMAEM T
1998~2006 412584 L 7-fIERF %, LOHF T, HBV
FrUTBIUAEEERE EMEE, BAiRRLY
HERBEA T MM, MEkofEICHL TNl
TWw5 (Table3)". KRB Z2HETLHEIHEAR

X LOHF TIHHHICEET, 20% L TREYIKRS
ShTw/e. LaL, EW7 LV F—2skEomER X
RIERF %, LOHF 2401 10% (S8 X 2w, RETR
DLEVDIIT A NWVAKT, BHEOH 70%, WiatkR
D#130% % 5D TVI- (Table 3). A Bz AHHI R
BRICHESh, ZOHBRRITOREICE > CTEE
CEBTS. LiL, MhoRBedIRLILZVOERB
Behh, BUREAL Y72 1 ORETR
bh, WEIZSMEN, BERMAMEE S HH5EH
B Th-7. HOREMFIZESMAE L LOHF %
{, R2D12%, 18% ZHEHTWiz, T2, KERH
PbRZLLBDHN, HigHRE LOHF TR E
LTRETHY, ThEho 41%, 45% A% L7
AMFALOTRIIBANKELTBY, ARYE
BOR T EME LRI B T 51T 1998~2006
ELERTIZIRNR 54%, HAMER 24%, LOHF 15% T
Hoi: (Table3). KEEOMMCIE A BIANIZBIF
THY, SR E2EDIHATS 70% L E#H S
ncws —F BRI v 7 BEREREAR, &
PR, WEMRE SICHMERPEL, ZONRSEH
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Table 4 BIFEFZONBHBIST 4 F54 >~ (IH)
%92 B B AR SRS (1996 4)9

D BERHBICKEDOSHEN) b 2HBZWALTHERETLT

WL CHBHEOEHEZIT.
1. i HRUE

2. WMEERDOBERTEI COR 11 BE (HEANRE)
3. 7 bV mEE10% T

4, MEBCYNEVEE “18mg/dl BLE

5 BIEBYINVE W] 067TET
) EEmEE (NERB) » 55 HRICB A2 FROFFMN

1L BT ENRICERE bi2vEEEBEECIEMD LoRE
2. 7T R v ¥ RIS 50% MR ICEE
BEOEHBE®D) BT, RDLNIEBHEN

2HBOWE L P LFBEEREIIHET
01 HEOBRA B LFULTHBHERE2#ET 5

Table 5 BERFROFBHBIENA4 F54 ~ )
JEH: S THEIE Y O B - PRGBS B A3 B BFSE |32

2T 0 1 2

SE-SE (H) 0~5 6~ 10 1=
PT (%) 20< 5< =720 =5
TBil" (mg/dl) <10 10=<15 15=
D/T 07 05=<07 <05
s OF) 10< 5<=<10 <5
iiE = L HY

Bk T BRI RULEOBEZRTLTINT 5.

Lo Twa, BB, 1998 FELRIIAARS IR
EiT HEPSEIMLTBY, BHAOAERE 7%
LERTHL-D, 2ETORGRIIAMM 7%, H
A 39%, LOHF 28% 1232 LCwa. 0L R
MRUER%, LOHF OFEMECHFSL TSI LI
HoThs, LoL, —HFTRIFBHEERT 54
FEoSVEANEL X U LOBF L EBKAEZATS
BHENE L, BHESIEIDoTHIHEEEL2H8%
VIEBISIEIM L C BN H 5.

(2) BEORFBEEICHT FI14 > OMER

BHEF RO SRHEINEEL LTid, BRRTIHERE
FEURFZOVER LA B4 Y RFIHT 5008/
WTHHY FAH4 KI4 Tl BESET R T I
7 x YHEOBAICIZEIRIN pH, 71 b o ¥ SRR,
MEZ V7 F=ViBED 3HE, 74 VARREY T
VIVE— X B BARRE, i #EEHAL O
TIEASHIT 5 COMM, Yo bu € VM, M

BV EEOSHBZRIBEL LR TFHIL
TWwWa, LaL, TOH4 T4V E2bIPEOEMIC
WY 5 & PN MR C ORI 55% LEFRT
H0Y ARABICZLVIEFHLPIC RS> TS, ¥
7o, WMERSREOBIER, MuEtE vV EFEE, WRHA
REB2UBLCBREHNEO /OO Y E VRERZE
RIEELTAFHRTINGTA FSA VBRBIA TS
ANz A L CIRERMNIC S — 0 RiEds
BoRATVBRY, 22T, bAETIRERKEIS L
Lo TRABHIAEHREDH 4 F 74 ¥ (Table
4) PHEBL I N7,

A4 B 5 A VI3 EM ORI B L
B AT, BEOERSHE, 7o to ¥ YEHB
IUCY Ve VBER LB IEREE R I
HoOFRFMZITIdOTHY, AFNERELS HE
EMTEXLEATIE, HFHRESL 7u bo eV RHE
DYBERRS S, FPREFTFIINT 252 RTHS.
VER SN BMTIEZEN83% LB THo/zl lHh
L), BN-HAL R4 v EEZONTELD, AR
BROEBIENLT HPC, FAMESETLCS.

1998~2003 SE OB HIFEEMPIZ B RIZHA F I 4
YOEDRZFMT 5L, SURIZ67%, EAMEEIL
78% Th b, BRI BWTERRTH o720 2%
BT sensitivity, specificity & HIEETH S5, IFiC
sensitivity 35 56% LKL [FBTHZEF LR TTFH
FTAHIC MBI RS —Fh, BRI sensitivity
BEV S DO specificity 139% &L, [Hmflz o
THRTETFNT AL LS. /o, SHE,
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Fig. 3 WEAREIC L BREFZOFHRFIT VTY XA

HEEMAL IS5 HRICFHREZBEFIILTY, EZE
BHBREMELTWREWZ LD REZMBETHS. HIZ,
LOHF Tl&F A E A MESE B BLRTA> & FF Al o s#i e
ZEBLTOWAERIVEIELE L 22 L2 60, BIAERF
REIPBICIES 2T AL ENDH B EEZ DN
(3) #H1M K1 L DERDER

JEA: S5 ERZEHE D T — 3 > &7 7 v— 7% 1998~2003

SEITIIE L2 WENT 25, LOHF DR R % 218 /2
A4 F74 2 (2008 4¢) Z4Em L7z (Table 5)*%.

TOHA KT A v CRIFLER & VMR B 7 72 4618
LLTHALTWS., Ihbk, BEIGEMEE TO
H#, 7oburyEreEi, e ve Vi, BEH#/
) VE VIRE: EERP OV O TWigE%
KeAaribl, EHEHBRRICIT BB THRIEET7



