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Genotypes of hepatitis B virus {HBV) were de-
termined in 145 patients with acute hepatitis B
from various districts in Japan to establish their
geographic distribution and evaluating the influ-
ence on the clinical illness and outcome. Geno-
types were A in 27 (19%) patients, B in 8 (5%), C
in 108 (75%) and mixed with B and C in the
remaining one {1%). Genotype A was more
frequent in metropolitan than the other areas
(21/69 {30%) vs. 6/76 (8%), P< 0.001}. On phyio-
genetic analysis, seven of the nine (78%) HBV/A
isolates selected at random clustered with those
from Europe and the United States, while the
remaining two with those of subgroup A’ pre-
valent in Asia and Africa. Maximum ALT levels
were lower {20694 1075 vs. 288941867 U/,
P=0.03} and baseline HBV DNA ftiters were

{T1762/A1764) were detected in none of the
patients with genotype A, two {26%) with geno-
type B and 27 (26%) with gerotypa C. In conclu-
sion, genotype Aisfrequentin patients with acute
hepatitis B in metropolitan areas of Japan, pro-
bably reflecting particular fransmission routes,
and associated with longer and milder ¢linical
course than genotype C, J. Med. Virol. 77:39-
46, 2005. © 2005 Wiley-Liss, Inc.
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higher (5.90+ 1.45 vs. 5.13+1.36 log genome . ..
equivalents (LGEYml, P=0.002) in patients in- Wg;:;tj spongor: Japanese Ministry of Health, Labor and

fected with genotype A than C. Hepatitis B surface
antigen persisted longer in patients infected
with genotype A than € {1.95+1.09 vs. 1.284
1.42 months, P=0.02}. HBV infection became
chronic in one (4%} patient with genotype A and
one {1%) with genotype C infection. Fulminant
hepatic failure developed in none of the patients
with genotype A, one (13%} with genotype B and
five (5%) with genotype C. The point mutation in
the precore region {(A1836) or the double muta-
tions in the basic core promoter {BCP) region
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INTRODUCTION

The clinical outcome in patients with acute hepa-
titis B varies widely. Although hepatitis is self-limited
in most patients, the clinical features range from
asymptomatic to fulminant hepatic failure, while
some patients become carriers of hepatitis B virus
(HBV) [Chan HL and Lok, 1999; Chan HLY, .1898].
Factors that determine the clinical outcome remain
unknown.

Viral nucleotide (nt) mutations have been shown to
influence the clinical outcome of acute hepatitis B.
Mutations in the precore region (A1896) and the basic
core promoter {BCP) region (T'1762/A1764) are common
in patients with fulminant hepatic failure [Carman
et al.,, 1991; Kosaka et al., 1991; Liang et al, 1991,
Omata et al., 1991; Hawkins et al., 1994; Sato et al,,
1995; Baumert et al., 1996; Chu et al., 1996], Viral fac-
tors other than these mutations may influence the
clinical outcome of acute hepatitis B,

Eight genotypes of HBV have been identified by se-
quence divergence greater than 8% in the entire
genome, and they are designated by cepital alphabet
letters from A to H [Okamoto et al., 1988; Norder et al.,
1994; Stuyver ef al., 2000; Arauz-Ruiz et al., 200Z].
Furthermore, recombinant HBV strains consisting of
two different genotypes have been reporied [Bollyky
et al., 1996; Morozov et al., 2000]. Genotype distribution
is different in different countries and even in distinct
areas of the same country |Orito et al., 2001a; Kao, 2002,
Kato et al., 2002; Miyakawa and Mizokami, 2003).
Therefore, surveys on genolype distribution may be
helpful in identifying transmission routes and evaluat-
ing clinical relevance,

It has been shown that the clinical outcome of
chronic hepatitis B is influenced by HBV geno-
types.. In Asian patients with chronic hepatitis B,
genotype C is associated with later seroconversion of
hepatitis B e antigen (HBeAg) and more severe liver
damage than genctype B [Kao et al., 2000; Orito et al.,
2001b; Chu et al., 2002; Ding et al., 2002; Sugauchi
et al., 2002a]. Likewise, a study from India has shown
that genotype D is associated with more severe liver
disease than genotype A [Thakur et al,, 2002]. Geno-
type A is peculiar in that A1896 in the precore region
oceurs infrequently, because it causes instability of the
stem-loop structures of the pregenome encapsidation
signal (Li et al., 1993; Lok et al,, 1994]. These reports
suggest that HBV genotypes also influence the clinical
characteristics of acute hepatitis, Recent studies on
small numbers of patients with acute hepatitis B
suggest that the clinical course may differ among in-
fections with distinct HBV genotypes [Mayerat et al.,
1999; Kobayashi et al., 2002; Ogawa et al., 2002].
However, the association between viral genotype and
geverity of liver disease remains uncertain in acute
HRV infection.

Toevaluatethe effect of HBV genotypes on the clinical
characteristies of acute hepatitis B, a multi-center study
on 145 patients was conducted in Japan.
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MATERIALS AND METHODS
Patients

During 1992 through 2001, serum samples were col-
lected from 147 patients diagnosed with acute hepatitis
B in our institutions. Only patients from whom sera at
the onset of hepatitis were stored were included in
this study. Sixty-nine (47%) patients lived in metro-
politan areas (Kawasaki, Tokyo and Tokorozawa), while
the others in Kurume, Ube, Osaka, Gifu, Nagoya and
Sapporo. Criteria for the diagnosis of acute hepatitis B
were; (1) Acute onset of Hver injury without a history of
liver dysfunction and detection of hepatitis B surface
antigen (J1BsAg) in serurm; and (2) IgM antibody to HBV
core (anti-HBc) in high titer. Co-infection with hepatitis
A virus or hepatitis C virus was excluded by serological
tests.

Among the 147 patients, acute hepatitis B in six (4%)
was complieated by hepatic encephalopathy and pro-
longed prothrombin time for the diagnosis of fulmi-
nant hepatie failure. Other two (19%) patients remained
positive for HBsAg for longer than 6 months, and they
were congidered to have acquired chronic infection.

Sera fromthe 147 patients with acute hepatitis B were
examined virologically, and the results were correlated
with clinical and demographie characteristics. Informed
consent was obtained from each patient for the purpose
of this study. The study protocol conforms to the ethical
guidelines of the 1975 Declaration of Helsinki and
approved by the Ethics Committees of our institutions.

Determination of HBV DNA

Levels of HBV DNA were determined using transerip-
tion-mediated amplification (TMA) and hybridization-
protection assay (Chugai Diagnostics Science Co., Ltd.,
Tokyo, Japan) after the protocol as reported [Kamisango
ct al., 1999]. The range of detection by TMA was from
8.7 log genome equivalents (LGEYml (10*7 copies/ml
corresponding to 5,000 copies/ml) to 8.7 LGE/ml {10%7
copies/ml). In 16 of 86 studied sera, levels of HBY DNA
were under 3.7 LGE/inl and categorized in 3.7 LGE/ml.

Genotyping HBY

HBV penotypes in most sanples were determined
with commercdal enzyme immunoassay kits (HBV Geno-
type El4A, Institute of Immunoclogy Co. Ltd., Tokyo,
Japan) involving monoclonal antibodies to genotype-
specific epitopes in the preS2-region, as reported pre-
viously [Usuda et al., 1999, 2000; Kato et al., 20011
Genotypes in 18 {129%) samples were determined by
genotype-specific probe assay (Smitest HBV Genotyping
Kit, Genome Science, Fukushima, Japan), In brief, DNA
extracted from serum was amplified by the polymerase
chain reaction (PCR) with three sense primers (s1: 5'-
ACC AAC CCT CTG GGA TTC TTT CC-3', s2: 5-ACC
AAT CCT CTG GGA TTC TTC CC-3’ and s3: 5-AGC
AAT CCT CTA GGA TTC CTT CC-3 [nt 2902-2924))
and an antisense primer (asl: 5-GAG CCT GAG GGC
TCC ACC C-3' [nt 3091-30731) biotinated at the 5'-end;
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they were deduced from conserved sequences in the
preS1 region of HBV. The bictin-labeled and amplified
HBV DNA was denatured in an alkaline sclution, and
tested for hybridization to probes specific for one or other
of the seven genotypes (A—G) immobilized on wells of a
96-well microplate. Thereafter, hybiridization was de-
tected by staining with the streptavidine-horseradish
peroxidase (HRP) conjugate [Kato et al., 2003),

Subtypes of genotype B, in terms of Ba with the
recombination with genotype C and Bj without it
were determined by direct sequencing of precore and
core regions by the method reported previously [Sugau-
chi et al., 2002b].

Amplifying and Sequencing HBV DNA
of Genotype A Isolates

A subgroup of genotype A isreported with the designa-
tion of A’ from South Africa, Philippines, Malawi, and
Belgium |Bowyer et al., 1997; Kramvis et al,, 2002;
Sugauchi et al., 2004). Randomly selected HBV/A
samples were classified into genotype A and subtype A’
by sequencing the S region. For amplification and se-
quencing, the entire 5 region was divided into two
fragments, spanning nt 3130-478 and nt 378-878,
respectively, and they were amplified by two-stage PCR.
The outer primers for amplification of the 1st fragment
were: 5-ACCAAT CGG CAG TCA GGA AG-3' (sense: nt
3121-3140)and 5-CTG GAATTA GAG GACAAA CG-3
{antisense: nt 488—469) and the inner primers were: &'-
CAGTCA GGAAGG CAG CCT ACT-¥ (sense: nt 3130
3150) and 5-AGG ACA AAC GGG CAA CAT AC.¥
(antisense: nt 478—459). The outer primers for amplifi-
cation of the 2nd fragment were: 5-TGT CCT GGT TAT
CGC TGG AT-3 (sense: nt 359—-378) and 5'-CAA CGT
ACC CCA ACT TCC AA-3' (antisense: nt 909-890) and
the inner primers were: 5-TGT GTC TGC GGC GTT
TTA TC-3' (sense: nt 378-397) and 5-ATG AAG TTT
AGG GAA TAA CC-3' (antisense: nt 878—859),

The first stage of amplification was carried out in a
thermal cycler for 40 cycles (94°C, 1 min; 55°C, 1 min;
72°C, 1 min} in 100 yd of the reaction mixture containing
200 pM dNTPs, 1.0 uM each of primers and 1 x PCR
buffer (50 mM KCl, 10 mM Tris-HC] (pH 8.8}, 1.5 mM
MgClz and 0.001% (wtfvol) gelatin) and 2 U of Ampli-Taq
polymerase (Perkin Elmer Cetus Corp., Connecticut).
PCR products (2 pl} were subjected to the second stage
of amplification under the same conditions as the first
stage. Standard precautions to avoid contamination
were exercised during PCR, with a negative confrol
serum included in each run.

Amplification products were purified on Wizard PCR
preps DNA purification resin (Promega, Wisconsin), and
sequenced bidirectionally with the Dye Terminator

Cycle Sequencing Ready Reaction Kit (PE Applied -

Biosystems, California) using the PCR primers, Sequen-
cing was performed in an avtomated DNA sequencer
(ABI 377: PE Applied Biosystems),

The nucleotide sequences of HBV/A isolates from
patients were compared with those of 25 reference HBVY
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A strains including subtype A’ retrieved from the DDB.J/
EMBL/GenBank database, as well as representatives of
the other six major genotypes (B—~G). Phylogenetic trees
were constructed with the mega program version 2.1
using the Kimura two-paramefer matrix and the
neighbor-joining method [Sugita et al., 1981]. To con-
firm the reliability of phylogenetic tree analysis, boot-
strap resampling, and reconstruction were carried out
500 times,

Detection of Point Mutations in the Precore’
and BCP Regions of HBV

Mautation inthe precore region for A1398 was detected
by enzyme-linked minisequence assay (Smitest HBV
Pre-C EILMA, Roche Diagnostics, Tokyo, Japan) and
mutations in the BCP region for T1762/A1764 were
detected by enzyme-linked specific probe assay (_Smitest(
HBV Cere Promoter Mutation Detection Xit; Genome
Science Laboratory, Tokyo, Japan) according to the
manufacturer’s instructions, after the principles des-
cribed previously [Orito et al., 2001b). The results were
recorded as “the wild-fype” and “the mutant-type”
expressed dominantly by HBV isolates.

Statistical Analysis

Data were analyzed by chi-square test or Fisher's
exact test for categorical data and Student’s ¢-test or
Mann—Whitney U-test for continuous variables. P-
values less than 0.05 were regarded as statistically
significant. Logistic regression (backward logistic re-
gression) was used in the multivariate analysis to
evaluate the factors associated with differences between
genotypes A and C.

RESULTS
Distribution of HBVY Genotypes

HBV genotypes were determined in 145 of the 147
(99%) patients with acute hepatitis B; they were un-
typeable in the remaining two patients (Table I). Geno-
type A was detected in 27 (19%) patients, B in 8(5%), Cin
109 (75%), and mixed genotypes with B and C in the
remaining one (1%). In the 69 patients with acute
hepatitis B from metropolitan areas (Tokyo, Kawasaki,
and Tokorozawa), genotype A was found in 21 (30%), B
in § {7%), and Cin 43 (63%). In the 76 patients from the
other areas in the mainland, by contrast, genotype A
occurred in 8 (8%), B in 3 (4%), Cin 66 (87%), and mixed
genotypes with B and C in one (1%). Thus, genotype A
was significantly more frequent in patients with acute
hepatitis B from the metropolitan than the other areas
(30% vs., 8%, P < 0.001).

Demographic and Clinical Differences
Among Patients Infected With HBV
of Distinet Genotypes

Clinical and demographic backgrounds in patients
with acute hepatitis B who were infected with HBV of
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TABLE I. Demographic and Clinical Differences Among Patients With Acute Hepatitis Who Were Infected With HBV
of Distinct Genotypes
Genotypes of HBY Differences (A vs. C)
Multivariate
A B C B/C Univariate  logistic regression

Features n=27) (n=258) {n=109) (n=1} {P-value) {P-value)
Areas <(0.001 0.03

Metropolitan {n=869) 21 (309) 5 (7%} 43 (83%:) 0

Others (n="76} 6 (8%) 3 (4%) 66 (879%) 1{(1%)
Age (years) 29.3+£8.0 35.7+10.1 36.6+13.6 51 0.016 0.152
Male 25 (93%:) 7 (8B%) 63 157%) 1 {100%) 0.p003 0.018
Transmission routes )

Heterosexual 15 (56%) 3 (37%) 52 (48%) 0 0.197

Homosesnaal 5 (199 1 {13%:} 2 (2%) 0 <(0,001 0.133

IV drugs o 0 8 (7%) 0 0.280

Unknown 7 (25%) 4 (50%) 47 (43%) 1 (1009} 0.102
Fulminant hepatic failure 0 1 (13%) 5 (6%) 0 0.582
ALT (IU/L* 206941075 295241106 28892 1867 G46 0.030 0.084
Bilirubin (mg/al)" 10.7+14.1 10.3+4.9 7.8+6.7 4.8 0.533
ALP (TU/L®™ 476 £ 161 5014+94 - 4324116 No data 0.542
HBeAg 24726 (92%) 4/8 (50%) 57/93 (61%) 171 (200%) 0.357
Precore and BCP mutations

Precore (18964) 027 I/8 (13%)  20/102 (20%) No data 0.250

BCP (1762T/17844) 0/27 16 (179.) 14175 (19%) No data 0.357

Precore or BCP 27 218 (25%) 211102 (26%) No data 0.026

“Maxinum data are shown for alanine aminotransferase (ALT), bilirubin and alkaline phusphatase (ALP).

different genotypes are compared in Table 1. Patients
with genotype A were younger than those with genotype
C (29.3£8.0 vs. 36.6+13.6 years, P=0.016). The
proportion of male patients was higher in genotype
A than C infection (93% vs. 57%, P=0.003). The
main route of transmission identified in the patients
with acute hepatitis B was extramarital heterosexual
contacts. Homosexual activity was more frequent in
patients with genotype A than C (5/27 (19%) vs. 2/109
(1.8%), P < 0.001).

The maximum ALT levels were lower in patients
with genatype A than B or C infection (20691 1075,
2952+ 1106 and 2889 x 1867 IU/L, respectively: Avs. B,
P=0.02; Avs, C, P=0.08). The maximum bilirubin and
alkaline phosphatase levels were no different among
patients infected with HBV of different genotypes.
Fulminant hepatic failure developed in one (13%)
patient with genotype B and five (5%) with genotype C;
no patients with genotype A came down with it. Evolu-
tion into ehronic infection oceurred in two patients (one
with genotype A and one with genotype C). The re-
maining 137 (96%) patients ran a non-fulminant and
self-limited disease.

HBeAg was found in 24 of the 26 (92%) patients
with genotype A, 4 of the 8 (50%) with genotype B and
57 of the 93 (61%) with genotype C; it was no dif-
ferent between genotype A than genotype C infection
(P ==0.357). Of the six patients with fulminant hepatic
failure, only one (17%) liad HBeAg.

With logistic multivariate regression analysis, the
variahles for differences between genotypes A and C
were sex {odds ratio (OR), 6.45; 95% confidence interval

(CI), 1.878-30.213; P = 0.0018) and area (OR, 0.25; 95%
CI, 0.076-0.830; P = 0.0024).

Routes of transmission were compared between
genotypes A and C in patients with acute hepatitis B
from metropolitan areas. Although the mean age wasno
different, frequently the proportion of male patients
was higher in genotype A than C infection  (20/21
{95%) vs. 28/43 (65%), P =0.012). Homosexual patients
had more frequently genotype A than C infection (5/21
(24%) vs. 144 (2%), P=0.012). Additionally heterosex-
vals with multiple unspecific partners had in genotype
A more frequently than Cinfection  (7/12 (58%) vs. 6/
26 (23%), P=0.035, respectively). However, with
logistic multivariate regression analysis, none of
these variables differed between genotype A and C
infections.

Figure 1 compares serum HBV DNA levels on admis-
sion among patients infected with different genotypes.
HBV DNA levels were higher in patients with genotype
Athan C(5.90 + 1.45vs. 5,13 £ 1.36 LGE/ml, P = 0.002).

Among the 145 patients whose HBV genotypes could
be determined, 54 (A: 15, B: 4, and C: 35) were followed
for HBsAg in serum every 2—4 weeks until it disap-
peared. The time between the first and last detection of
HBsAg was defined as the duration of HBsAg, and
compared between patients infected with HBV of geno-
types A and C (Fig. 2a). The duration of HBsAg was
longer in patients with genotype A than C infection
(1.95£1.09 (n=15) vs. 1.28+1.42 months (n=235),
P =0.02). When patients with fulminant hepatic failure
were excluded, the mean duration of HBsAg in patients
with genotype C became longer, but it was still shorter
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Fig. 1. HBV-DNA levels in patients with acute hepatitis B with
genotypes A, B, or C at the presentation. Box plots are given with
horizontal lines for the medians, upper and lower edges indicating the
25th and 75th centiles, respectively, and bars represent the extremes
without ineluding cutliers. Shaded areas are outside the range of
detection by the TMA method.

than that in those with genotype A (1.95 4 1.09 (n = 15)
ve. 1.41+1.42 (n = 31) months, P=0.03).

Subtypes of Genotypes A and B

Among the 27 HBV/A isolates, 9 were selected at
random and the entire S region was amplified and
sequenced for them. Seven of them were classified into
genotype A and the remaining 2 into subgroup A, The
sequence divergence within the seven genoiype A
isolates ranged from 0.12% to 2.01% in pair-wise com-
parison, while that between two subgroup A’ and seven
genotype A isolates spanned from 5.70% to 6.53%.

A phylogenetic tree was constructed on the entire 5-
gene sequences from these nine sequences along with
those from 31 HBV isolates retrieved from the database
(Fig. 3). The seven (78%) HBV isolates classified into
genotype A clustered with reported HBV/A isolates,
while the remaining two isolates classified into sub-
group A’ (cazes 3 and 4) joined the branch of subgroup A'.

Six of the eight HBV/B isolates were available for
analysis of subtypes. Two (both from the metropolitan
area) were classified as Ba and the remaining four, in-
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Fig. 2. The duration of HBsAgin patients with acute hepatitis B with
genolypes A or C. The results are shown for (a) all patients, and (b}
patients with the wild-type sequences both in precore and BCP regions
of HB3V,

cluding two from Tokyo and two from the other areas, as
Bj. One of the four patients infected with subtype Bj
developed fulminant hepatic failure, while the remain-
ing three with subtype Bj as well as the two with subtype
Ba ran a non-fulminant course.

Point Mutations in the Precore and Basic
Core Promoter Regions of HBV

All the 27 HBV isolates of genotype A in which muta-
tions were sought had the wild-type sequences both in
the precore and BCP regions. In contrast, of the 102
genaotype C isolates whose precore and BCP sequences
were examined, 27 (26%) had mutations in the precore
or BCP regiong (P=0.096). Furthermore, of the four
genotype C isolates from patients with fulminant
hepatie failure whose genetic mutations could be de-
termined, three had mutations in the BCP region
(T'1762/A1764) and two had a mutation in the precore
region (A1896). Only one isolate had the wild-type se-
quences both in the precore and BCP regions, Of
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study. The HBV/A sequences from cages 1, 2, and 5-9 clustered with the
European-American genotype A, while those from cases 3 and 4
clustered with genotype A’ that is the African subgroup of genotype A

the eight genotype B isolates, two (25%) had mutations
int the precore or BCP region (Table I}.

To examine further differences between genotype A
and C infections, patients infected with HBV strains
with the wild-type sequences both in precore and BCP
regions were compared. The maximum ALT levels were
still lower in patients with genotype A than C infec-
tion (2069 £ 1075 and 2594 + 1015 IU/L, respectively,
P=0.02), but the maximum bilirubin and alkaline
phosphatase levels were no different amongst patients
infected with HBV of distinct genotypes. There were no
differences in the duration of serum HBsAg between
patients with genotype A and C infections (1.95+1.09
vs. 1.58 £ 1.24 months, P = 0.35) (Fig. 2b).
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DISCUSSION

The salient finding in this study is that infection with
HBV genotype A is frequent in patients with acute
hepatitis in Japan, lending support to previous studies
[Kobayashi et al., 2002; Ogawa et al., 2002}, Substantial
portion of patients with acute hepatitis were infect-
ed with genctype A, which is deiected rarely among
patients with chronic hepatitis in Japan [Orito et al.,
2001a; Kobayashi et al., 2002]. Genotype A prevails in
North-Western Europe, United States, Central Africa,
and India [Kao, 2002; Miyakawa and Mizokami, 2003).
This genotype may be prevalent in countries elsewhere,
since the distribution of HBV genotypes has not been
examined in many districts of the world. Phylogenetic
analysis has shown that seven (78%) HBV/A strains of
the nine patients examined with acute hepatitis B were
of the European-American type. Although the HBV/A
sequences from four, (cases 1, 2, 5, and 7) clustered with
those reported previously, those from three (cases 6, 8,
and 9) were separated genetically (Fig. 8}, which sug-
geets their distinet geographic origin.

Natably, the genotype distribution differed between
patients with acute hepatitis B from metropolitan areas
and the others including many large cities. As genotype
Ais seen rarely in patients with chronic hepatitis [Orito
et al., 2001a; Kobayashi et al., 2002}, it is suspected that
genotype A in metropolitan areas has a distinct geo-
graphic origin. Many patients with genotype A infection
in these areas had a history of extramarital sexual
contacts with plural unspecified partners. Such sexusl
behavior may increase the risk of infection with geno-
type A. In support of this view, most homesexual peaple
in Tokyo who have human immunodeficiency virus type
1 are coinfected with HBV genotype A |Koibuchi et al.,
200%]. Taken together, homosexual activity would in-
crease the risk of genotype A infection in metropolitan
areas, Further molecular analysis on HBV isolates from
transmitters and recipients will verify this hypothesis.
With respect to genotype B, both Ba, and Bj subtypes
ISugauchi et al, 2002b] were detected. Although the
number of studied patients wag small, patients with
subtype Ba were found in the Tokyo metropolitan area
exclusively. Whether subtype Ba intrinsic to the metro-
politan area has a peculiar geographic origin is cur-
rently unknown and awaits further analyses.

Another point made in this study is that HBV geno-
types influence clinical features and the outcome of
acute hepatitis B. It has been shown that the proportion
of patients who develop chronic HBV infection is close to
10% in European and American eountries [Sherlock S,
1997] but rare in Japan [Kobayashi et al., 2002). Recent
studies suggest that chances for evolution into chroni-
city may differ among patients acutely infected with
HBYV of distinct genotypes [Mayerat et al., 1999; Ogawa
et al., 2002]. Our study has shown that patients with
genotype A had higher HBV DNA and lower ALT levels,
aswell as alonger duration of HBsAg it serum. Develop-
ment of chronic hepatitis was seen in one of the 27 (4%)
patients with genotype A as against one of the 109 (1%)
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with genotype C infection. Although the number of
patients studied was not large encugh for statistical
evaluation, the transition {o chronic infection may be
more frequent in infection with genotype A than the
other genotypes, insofar as higher viralloads can predict
chronic infection [Fong et al., 1994]. Further studies on
more patients are required to evaluate whether or not
viral persistence occurs more often after HBV infection
with genotype A than the other genotypes.

Patients with fulminant hepatic failure in the present
study were infected with either genotypes B or C; no
patient with genotype A developed hepatic failure. As
mutations at nt 1826 in the precore and nt 17621764 in
the BCP regions, which are found frequently in patients
with fulminant hepatie failure {Carman et al., 1991;
Kosaka et al., 1991; Liang et al., 1991; Omata et al.,
1991; Hawkins et al., 1994; Sato et al., 1995; Baumert
et al.,, 1996; Chu et al., 1996], were not detected in
patients with genotype A, low frequency of fulminant
hepatic failure associated with genotype A infection may
be attributed to the lack of these mutations. The high
frequency of HBeAg in genotype A infection may also be
related to Jow frequency of fulminant hepatic failure.
However, interpretation on this data should be made
carefully, because the number of patients studied was
small, Further research is necessary to determine if the
genotype itself affects the clinical course of acuie
hepatitis B.

In summary, (1) infection with HBV genotype A is
common in patients with acute hepatitis in Japan; (2)
patients with genotype A are more frequent in metro-
politan areas and may be associated with particular
gexual behavior; (3} patients with genotype A have s
milder but Jonger course of infection, which may lead to
increased risk of progression to chronic disease.
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