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Abstract
A 47-year-old man presented with general fatigue and
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dark urine. The laboratory data showed increased levels
of hepatic transaminases. The patient was positive for
hepatitis B virus (HBV) markers and negative for anti-
human immunodeficiency virus. The HBV-DNA titer was
set to 7.7 log copies/mL. The patient was diagnosed with
acute hepatitis B. The HBV infection route was obscure.
The serum levels of hepatic transaminases decreased
to normal ranges without any treatment, but the HBV-
DNA status was maintained for at least 26 mo, indicating
the presence of persistent infection. We isolated HBV
from the acute-phase serum and determined the ge-
nome sequence. A phylogenetic analysis revealed that
the isolated HBV was genotype H. In this patient, the
elevated peak level of HBV-DNA and the risk alleles at
human genome single nucleotide polymorphisms s3077
and rs9277535 in the human leukocyte antigen-DP locus
were considered to be risk factors for chronic infection.
This case suggests that there is a risk of persistent infec-
tion by HBV genotype H following acute hepatitis; further
cases of HBV genotype H infection must be identified
and characterized. Thus, the complete determination of
the HBV genotype may be essential during routine clini-
cal care of acute hepatitis B outpatients.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Hepatitis B virus (HBV) genotype H infection
is rare in Asia, particularly in Japan. Here, we report a
case of acute hepatitis B caused by a genotype H strain
with persistent infection, although most adult cases of
acute hepatitis B are self-limiting in Japan. This case
suggests that the HBV genotype H infection can be a
risk factor for persistent infection. Therefore, it is nec-
essary to investigate the characteristics of genotype
H infection in an accumulation of cases. Thus, the
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complete determination of the HBV genotype may be
essential in the routine clinical care of acute hepatitis B
patients.
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INTRODUCTION

Hepatitis B is a potentially life-threatening liver infec-
tion caused by the hepatitis B virus (HBV); it represents
a major global health problem. HBV can cause chronic
liver diseases and increases the risk of death from cir-
rhosis and liver cancer. Worldwide, an estimated two bil-
lion people have been infected with HBV and more than
240 million have chronic infections'". The HBV genome
consists of approximately 3200-nucleotides of DNA;
the virus replicates using a reverse transcriptase enzyme
that lacks proofreading ability. Therefore, HBV possesses
diverse genetic variability, and the viral population is clas-
sified into at least eight genotypes that are designated A
-H”. In Japan, genotypes B and C are prevalent among
patients with chronic infections. However, in the last

decades, the prevalent genotype in acute HBV infections
has shifted from genotype C to A" There are some dif-
ferences in the clinical features and outcomes among the
genotypes[m’m. It has been reported that the persistent
infection from acute hepatitis is prevalent in adults that
are infected with genotype A HBV. Thus, determining
the HBV genotype is of increasing importance even in
routine clinical practice, although a reliable kit for deter-
mination of all HBV genotypes is still uncommon and
is not yet covered by insurance. The host factors associ-
ated with persistent infection by HBV have also been
reported, such as single nucleotide polymorphisms (SNPs)
or genotypes in the human leukocyte antigen-DP locus.
It may also be useful for identifying the patients who are
prone to develop chronic hepatitis.

In this report, we describe a case of acute hepatitis B
resulting from infection by a genotype H strain of HBV.
Although the laboratory data and symptoms were not
distinguishable from acute hepatitis B with other geno-
types, this patient developed persistent infection.

CASE REPORT

A 47-year-old man living in Kawasaki, Japan, presented
at our hospital with general fatigue and dark urine. Ap-
proximately 1 wk before visiting the hospital, the pa-
tient developed nausea, loss of appetite, and a feeling
of fullness in the abdomen. Four days later, he noted
darkening of his skin and urine. Upon admission, the
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patient’s laboratory data revealed elevated serum aspar-
tate aminotransferase, alanine aminotransferase (ALT),
lactate dehydrogenase, alkaline phosphatase, y-glutamylt
ranspeptidase, and total bilirubin (T-Bil) levels (Table 1).
The prothrombin activity was within the normal range
(95%). Test for hepatitis B surface antigen (HBsAg;
HISCL-2000i, Sysmex, Kobe, Hyogo, Japan), hepatitis B
e-antigen (HBeAg; ARCHITECT® CLIA, Abbott Japan,
Tokyo, Japan) and anti-hepatitis B core antigen (anti-
HBc) IgM (ARCHITECT® CLIA) were positive. A test
for HBV-DNA was also positive, exhibiting a titer of
7.7 log copies/mL (COBAS TagMan HBV Test v2.0,
Roche Diagnostics, Tokyo, Japan). HBsAg had not been
detected 2 years previously when the patient had been
admitted to another hospital for treatment of acute en-
terocolitis. Other hepatitis virus markers were negative.
Therefore, the patient was diagnosed with acute hepatitis
B. The genotype of the infecting HBV, as assessed by
the Immunis HBV Genotype Immunis® HBV Genotype
EIA Kit (Institute of Immunology, Tokyo, Japan), was
determined as genotype C. The patient had not been
abroad in the past 12 mo; he had no history of receiving
blood or blood-related products, transfusions, or drug
injections, and he reported no personal or family history
of liver disease. The man was unmarried and declared
that he was heterosexual, with no history of sexual con-
tact with commercial sex workers or strangers. Anti-
human immunodeficiency virus (HIV) was not detected.
In the absence of medication, the patient’s condition and
elevated ALT level improved within a month. Anti-HBe
became detectable, and HBeAg disappeared 2 mo after
onset of the symptoms. HBsAg became undetectable at
5 mo, but the patient still tested positive for HBV-DNA,
a status that persisted for at least 26 mo following his
presentation at our hospital (Figure 1). We are now pre-
paring to administer anti-viral medication.

For further analysis of the HBV infecting this patient,
HBV-DNA was extracted from the acute-phase serum us-
ing a QIAamp DNA Blood Mini kit (QIAGEN, Valencia,
CA). The entite HBV genome sequence was determined
after polymerase chain reaction (PCR) amplification us-
ing the following primers [the number of nucleotides
(nt) added to the primers were deduced from the pro-
totype HBV/C clone, with accession no. AB246344].
For the amplification of half of the HBV genome, the
outer primers wete 5-ATTCCACCAAGCTCTGCTAG-
ATCCCAGAGT-3" (nt 10-39) and 5-GGTGCTGGT-
GAACAGACCAATTTATGCCTA-3’ (nt 1813-1784),
and the inner primers were 5-CCTATATTTTCCTGCT-
GGTGGCTCCAGTTC-3’ (nt 46-75) and 5-TAGCCTA-
ATCTCCTCCC CCAACTCCTCCCA-3 (nt 1760-1731).
For the other half of the HBV genome, the outer primers
were 5- ACGTCGCATGGAGACCACCGTGAAC-
GCCCA-3’ (nt 1601-1630) and 5’-AAGTCCACCAC-
GAGTCTAGACTCTGTGGTA-3 (nt 266-237), and the
inner primers wete 5’-CCAGGTCTTGCCCAAGGTCT-
TACATAAGAG-3" (nt 1631-1660) and 5-CCCGCCT-
GTAACACGAGCAGGGGTCCTAGG-3 (nt 207-178).
The PCR was performed in a thermal cycler for 30 cycles
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Table 1 Laboratory findings at first visit to our hospital

Hematology Blood chemistry Viral markers Immunology Coagulation
WBC 7400/ pL TP 7.4 g/dL Anti-HA IgM ) IgA 183 mg/dL PT%  95%
Neutrophil 72.0% Albumin 45¢g/dL Anti-HCV ) IgG 1168 mg/dL APTT 36.4s
Eosinophil 1.0% T-Bil 11.1 mg/dL HBsAg (+) 197333 IgM 220 mg/dL
Basophil 0.0% D-Bil 8.0 mg/dL Anti-HBc IgM (+)255C.0OI ANA x40, homogeneous
Monocyte 10.0% AST 194210/L HBeAg (+)253 C.O.I
Lymphocyte 17.0% ALT 2963 1U/L Anti-HBe () 0.0 %
RBC 457 /uL ALP 6121U/L HBV-DNA 7.7 log copies/mL
Hemoglobin 16.0 g/dL yGTP 756 IU/L Anti-HIV )
Hematocrit 46.4% LDH 7391U/L RPR )
Platelet 36.6 x 10*/uL BUN 8.2mg/dL TPHA (+)
Creatinine 0.64 mg/dL Anti-CMV IgG (+)
T-Chol 225 mg/dL Anti-CMV IgM )
Anti-EBV EBNA (+)
Anti-EBV EA IgG )
Anti-EBV VCA IgG (+)
Anti-EBV VCA IgM )

WBC: White blood cells; RBC: Red blood cells; ANA: Antinuclear antibody; TP: Total protein; T-Bil: Total bilirubin; D-Bil: Direct bilirubin; AST: Aspartate
aminotransferase; ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; yGTP: y-glutamyltranspeptidase; LDH: Lactase dehydrogenase; BUN: Blood
urea nitrogen; T-Chol: Total cholesterol; PT: Prothrombin activity; APTT: Activated partial thromboplastin time; C.O.I: Cutoff index; HA: Hepatitis A; HCV:
Hepatitis C virus; HBsAg: Hepatitis B surface antigen; HBc: Hepatitis B core; HBeAg: Hepatitis B e-antigen; HBV: Hepatitis B virus; HIV: Human immuno-

deficiency virus; RPR: Rapid plasma regain; TPHA: Treponema pallidum hemagglutination assay; CMV: Cytomegalovirus; EBV: Epstein-Barr virus; EBNA:
Epstein-Barr virus nuclear antigen; EA: Early antigen; VCA: Viral capsid antigen.

HBSAG (+) () () () ) (O () O )
Anti-HBs (-) () () () () () () O )
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Figure 1 Clinical course of the patient infected with the genotype H strain.
The dotted line indicates the detection limit of HBV-DNA (2.1 log copy/mL); the
titer of the HBV-DNA was below the lower limit at 18 mo. HBsAg: Hepatitis B
surface antigen; Anti-HBs: Antibody to hepatitis B surface antigen; ALT: Alanine
aminotransferase; HBV: Hepatitis B virus.

(94 °C, 30 s; 60 C, 30 s; 72 C, 30 s) with TAKARA LA
Taq® DNA polymerase (TAKARA, Shiga, Japan). The
amplified fragments were sequenced directly with an auto-
mated DNA sequencer (3500 Genetic Analyzer, Applied
Biosystems, Foster City, CA, United States).

The genome of the infecting HBV (designated as
B-MH]J9014) was 3215 bases in size. A phylogenetic anal-
ysis was performed with this strain and several database
reference strains. B-MH]J9014 sorted with the genotype-H
branch of the tree and clustered with the genotype-H
strains previously isolated from Japanese patients (Figure
2). The substitutions at nt 1762 and nt 1764 (the basal
core promoter region) and at nt 1896 (the precore region)
were not observed. The length of the deduced amino
acid sequences of the S, X, Core, and P proteins were
identical to those encoded by other genotype H strains in
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the databases. The o determinant region of the S protein
of B-MHJ9014 harbored an amino acid polymorphism
(phenylalanine to leucine) at residue 134. The predicted
B-MH]J9014 reverse transcriptase did not include any of
the amino acid substitutions known to be associated with
nucleotide analog resistance. To assess the complexity of
the infecting virus, S region sequences from 51 clones
in acute phase serum were determined. The detected se-
quences were genotype H and were closely related to the
consensus sequence determine by direct sequencing with
1-3 amino acids polymorphisms (data not shown).

To assess the presence of human genome SNPs in the
HILA-DP locus that are associated with persistent infection
by HBV"" 2 blood specimen was obtained from the pa-
tient (who had previously provided informed consent). Ge-
nomic DNA was extracted from buffy coat samples with
the QIAamp DNA Mini kit (QIAGEN); DNA for SNPs
153077 and 1s9277535 were amplified with the appropriate
primers and TAKARA LA Taq® DNA polymerase and
were sequenced directly. The patient was homozygous (G/
G) at both of these SNPs; these alleles are considered to be
risk alleles for persistent infection.

DISCUSSION

HBV genotype H was first reported in 2002, Infections
by this genotype have been found mainly in Nicaragua,
Mexico, and California; this genotype is considered to be
rare in Asia, particularly in ]apan[s’l()'m. However, since
the first recognition of genotype H in Japan in 2005,
eight strains have been isolated from Japanese patients
(Table 2)"%. Al reported genotype H strains were iso-
lated from male patients aged 35 to 65 years old, and the
major route of infection was sexual transmission (5/8,
62.5%). Four cases (50%) represent transmissions that
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Figure 2 A phylogenetic trees constructed using the neighbor-joining method with the full hepatitis B virus genome sequence of the isolated and refer-
ence strains. The strain isolated in this case (B-MHJ9014) is shown in bold. The horizontal bar indicates the number of nucleotide substitutions per site. The refer-
ence sequences are shown with the DDBJ/EMBL/GenBank accession numbers. The HBV genotypes are indicated on each branch. The bootstrap values (> 80%) are
indicated at the nodes as a percentage of the data obtained from 1000 resamplings. HBV: Hepatitis B virus.

Table 2 Genotype H strains reported in Japan

No. Patient Hypothesized source of infection HIV infection' Clinical feature Accession number
Age Gender Route Place (Ref.)

1 52 Male Unknown Japan NA Unknown blood donor AB179747, [18]
2 61 Male Sexual contact (heterosexual) Thailand NA Chronic AB205010, [19]
3 46 Male Sexual contact (bisexual) South America +) Chronic AP007261, [20]

4 38 Male Sexual contact (homosexual) Unknown NA Chronic AB298362, [21]
5 65 Male Unknown Japan NA Acute EF157291, [22]

6 35 Male Unknown Japan NA Acute AB266536, [23]
7 60 Male Sexual contact (homosexual) Japan () Acute AB275308, [24]
8 60 Male Sexual contact (heterosexual) Unknown (S3)] Chronic AB353764, [25]
9 47 Male Unknown Japan (-) Acute to chronic AB846650, this paper

'NA: Not available; HIV: Human immunodeficiency virus.

occurred in Japan. Co-infection with HIV was not com-
mon (2/8, 25%). These characteristics were similar to the
case described here. All isolated strains from Japanese
patients clustered together as a branch on the phyloge-
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netic tree; therefore, it is possible that a specific strain
of genotype H has emerged and spread in Japan. Pre-
sumably, the infrequent use of a reliable and convenient
detection kit for genotype H infection has hampered the
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correct diagnosis of genotype H infection; some cases
may be misdiagnosed and considered to be infections
by other genotypes. In fact, in the current case, our HBV
isolate was originally identified as genotype C by the com-
mercial kit that is covered by insurance in Japan. This kit
was developed before the discovery of genotype H; thus,
such a misidentification is a potential risk, as noted in the
kit’s instruction manual. The clinical features of genotype
H infection remain obscure. There is a growing need for
an accumulation of genotype H infection cases. To this
end, the use of a reliable HBV genotyping kit that can
correctly distinguish all genotypes is essential for routine
clinical practice.

In Japan, most cases of acute hepatitis B are self-
limiting, but some cases have been reported to have pro-
gressed to persistent infections™*”. Among the report-
ed cases of genotype H infection, 4 strains were isolated
from chronic hepatitis patients; in all cases, the infection
was ascribed to sexual contact (Table 2)""*"*! In our
case, the HBV-DNA persisted for at least 26 mo. To our
knowledge, this report represents the only case of geno-
type H infection in which chronic hepatitis was observed
following acute infection. HBsAg was no longer detected
at 4 mo from onset by HISCL-20001. This disappearance
was also confirmed by ARCHITECT® HBsAg (CMIA,
Abbott Japan, Tokyo, Japan). In the S protein analysis, we
found an amino acid polymorphism in the ¢ determinant
region. This polymorphism may affect the sensitivity for
detecting HBsAg. HIV infection, a well-known risk factor
for prolonged HBV infection™, was not detected in our
patient. Recently, the risk factors for HBV persistent in-
fection have been reported in an analysis of a cohort that
excluded patients co-infected with HIV®’. In that report,
infection with genotype A, elevated peak levels of HBV-
DNA, and attenuated peak levels of ALT were suggested
as risk factors for chronic infection. In the case described
here, the peak level of HBV-DNA was 7.7 log copy/mlL,
which was consistent with increased risk for chronic in-
fection. However, our patient exhibited a peak level of
ALT of 2963 TU/L, which is a value that would classify
this individual in the self-limiting group. Therefore, the
clinical features of this case did not completely fit the
risk factors associated with the establishment of chronic
infection in the previous analysis™. Another reported
risk factor for chronic HBV infection is the presence of
certain SNP alleles. Specifically, selected SNPs around
the HLLA-DP locus have been reported to be associated
with chronic hepatitis B in Asians' ', With the informed
consent of our patient, we determined the sequences
for these SNPs (rs3077 and rs9277535) and found that
this patient harbored risk alleles at both polymorphisms.
This factor may have contributed to the establishment of
chronic infection in this case.

In conclusion, we report a case of acute hepatitis B
caused by a genotype H strain of HBV. This patient ex-
hibited persistent infection. Our finding suggests that the
infection of HBV genotype H can be a risk factor for per-
sistent infection. We believe that it is necessary to use kits
that are capable of accurate genotyping to permit an ac-
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cumulation of cases and to investigate the clinical features
of genotype H infection in routine clinical practice.

COMMENTS

Case characteristics

The main symptoms were nausea, loss of appetite, and a feeling of fullness in
the abdomen.

Clinical diagnosis

The patient was a case of acute hepatitis B caused by a genotype H strain with
persistent infection.

Differential diagnosis

The hepatitis B virus (HBV) genotype was considered to be important to predict
the outcome and clinical features.

Laboratory diagnosis

To diagnose this patient, the detection of HBV markers and the complete deter-
mination of the HBV genotype were essential.

Treatment

The anti-viral treatment was not administered because we expected this case
was self-limiting. Authors are now preparing medication.

Experiences and lessons

The infection of HBV genotype H can be a risk factor for persistent infection and
the complete determination of HBV genotype is important.

Peer review

To conclude the association between HBV genotype H and chronic infection,
the accumulation of cases of genotype H infection is essential.
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