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Abstract:

A 79-year-old Japanese woman was diagnosed with acute hepatitis B based on laboratory tests showing
positivity for IgM-class antibody against hepatitis B virus (HBV) core and hepatitis B surface antigen
(HBsAg) as well as elevated transaminases. A phylogenetic analysis revealed that the HBV strain obtained
from the patient belonged to genotype D/subgenotype D1, similar to strains circulating in foreign countries
but different from those in Japan. The clinical course was favorable. HBsAg became negative within 10
weeks after the onset. To our knowledge, this is the first report of acute hepatitis B caused by subgenotype D

1 HBV in Japan.
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Introduction

Hepatitis B virus (HBV) infection causes acute hepatitis.
HBV is transmitted by sexual intercourse, the use of HBV-
infected medical devices or the transfusion of HBV-infected
blood products. HBV infection can also become chronic,
leading to liver cirrhosis and hepatocellular carcinoma
(HCC). There are approximately 257 million and 1.2 million
people with chronic HBV infection worldwide and in Japan,
respectively (1). Because these patients represent potential
sources of HBV infection, HBV infection remains a health
burden worldwide.

There are at least 10 HBV genotypes (A-J) that have dis-
tinct geographic distributions (2). For instance, genotypes B
and C are predominantly distributed in South-Eastern Asia,
including Japan. Genotype A is predominant in North-
Western Europe and North America. In contrast, genotype D
is distributed globally, including Europe, the Mediterranean

region and West-Central Asia. A Japanese nationwide study
showed that genotypes A, B, C and D accounted for 4.1%,
17.5%, 77.6% and 0.6% of chronic HBV infections, respec-
tively (3). Although native HBV genotypes are commonly
observed as the cause of acute hepatitis B (4), the wave of
globalization has changed the distribution of HBV geno-
types in acute hepatitis B. At present, genotype A is the
leading cause of acute hepatitis B in Japan, accounting for
46.7% of cases, followed by genotypes C (39.7%) and B
(11.8%) (3). However, the prevalence of genotype D in Ja-
pan is still low in acute hepatitis (0.18%) as well as in
chronic HBV infection (0.6%) (3).

In addition, HBV genotype D can be further divided into
10 subgenotypes (D1-D10) based on the nucleotide diversity
over the entire genome (2). Of these subgenotypes, D2 is
commonly observed in Ehime Prefecture in western Japan.
HBYV subgenotype D2 is believed to be a strain from Russia,
as some asylums for Russian soldiers were located in Ehime
during the Japanese-Russian War (1904-1905) (5). However,
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no other subgenotypes of genotype D have yet been re-
ported in Japan.

We herein report a rare case of acute hepatitis B in an
elderly woman caused by subgenotype D1 HBV.

Case Report

A 79-year-old Japanese woman was referred to our divi-
sion due to abnormal liver function test results obtained in
the division of Endocrinology and Metabolism of our hospi-
tal: 388 U/L for aspartate aminotransferase (AST) and 337
U/L for alanine aminotransferase (ALT). Regular blood tests
as a follow-up for Graves’ disease showed no abnormal liver
function until two months before the admission. Because a
follow-up examination revealed an elevation of trans-
aminases (1,134 U/L for AST and 807 U/L for ALT), she
was admitted to our hospital. She was an agriculture worker
and had no history of alcohol intake, needle-stick injury,
drug use or travel to foreign countries. Although she had
been taking medication for Graves’ disease from 2011, her
thyroid function was within normal limits. The dosage of
her medication for Graves’ disease had not been changed.
When she experienced subarachnoid hemorrhaging in 2011,
a blood examination showed that her liver function was nor-
mal, and hepatitis B surface antigen (HBsAg) was negative.
She had been receiving acupuncture care every week for
chronic back pain since 2012. In addition, she had visited a
nearby dental clinic for the treatment of caries four months
before the admission. She had no family history of HBV in-
fection.

On admission, there were no symptoms except for general

fatigue. No skin lesions were observed. Laboratory tests
were positive for HBsAg, IgM-class antibody against HBV
core (IgM-HBcAb) and HBV DNA (Table 1). Other viral in-
fections, including those by hepatitis A virus, hepatitis E vi-
rus, hepatitis C virus, Epstein-Barr virus and cytomegalovi-
rus, were absent, based on negative findings for acute mark-
ers of the corresponding viruses. Autoimmune hepatitis and
primary biliary cholangitis were excluded by laboratory ex-
aminations. Although abdominal computed tomography (CT)
showed a calculus in the gallbladder (Fig. 1), no findings of
acute cholecystitis or cholangitis were observed. We there-
fore made a diagnosis of acute hepatitis B.

Fig. 2 shows the clinical course of the present case. No
encephalopathy was observed during the hospital course.
The serum AST and ALT levels decreased promptly and re-
turned to normal at seven weeks after the initial presenta-
tion. The prothrombin time remained in the normal range af-
ter admission. HBsAg and HBV DNA became undetectable
at 10 weeks and 3 months, respectively. After seven months,
anti-HBs antibody became positive. No anti-HBV medica-
tion or prednisolone was used for treatment during the clini-
cal course.

We identified the HBV genotype to be D, which is ex-
tremely rare in Japan, using an enzyme-linked immunosorb-
ent assay (ELISA) (6). Thus, the full genomic sequence of
the HBV strain (HB17-0791) recovered from the present pa-
tient was determined according to a previously described
method (7) and deposited in the DDBJ/EMBL/GenBank da-
tabases under the accession number LC365689. A phyloge-
netic analysis confirmed that the HB17-0791 genome was
classifiable as genotype D and further as subgenotype D1

Table 1. Laboratory Data on Admission.
Peripheral Blood Biochemistry Serology
WBC 4,500 /uL TP 7.3 g/ldL HBsAg >250 TU/mL +)
RBC 390x10* /uL Alb 3.7 g/ldL HBcADb 6.64 S/CO +)
Hb 12.6 g/dL  BUN 10.0 mg/dLL.  HBeAg 481.71 S/CO (+)
Ht 38.0 % Cr 0.65 mg/dLL.  HBeAb 0.00 INH% ©)
Plt 20.0x10* /uL T.Bil 2.33 mg/dL  HBV DNA 6.7 Log IU/mL  (+)
D.Bil 1.18 mg/dL.  IgM-HBcAb 21.0 S/ICO +)
Coagulation system AST 1,134 U/L IgA-HEVAD )
PT 135sec  ALT 804 U/L IgM-HEVAb =)
PT% 89.5 % LDH 592 U/L HCVADb (-)
PT-INR 1.17 ALP 494 U/L ANA 40x (+)
y-GTP 104 U/L AMA )
ChE 179 U/L ASMA )
1gG 1,341 mg/dL
IgA 442 mg/dL
IgM 96 mg/dL

RBC: red blood cell, Ht: hematocrit, Plt: platelet, PT: prothrombin time, INR: international normalized ratio, TP:

total protein, Alb: albumin, BUN: blood urea nitrogen, Cr: creatinine, T.Bil: total bilirubin, D.Bil: direct biliru-

bin, AST: aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydrogenase, y-GTP :

7-glutamyl transpeptidase, ChE: cholinesterase, HBsAg: hepatitis B surface antigen, HBcAb: anti-hepatitis B
core antibody, HBeAg: hepatitis B e antigen, HBeAb: anti-hepatitis B e antibody, HEV Ab: anti-hepatitis E virus
antibody, HCVAD: anti-hepatitis C virus antibody, ANA: anti-nuclear antibody, AMA: anti-mitochondrial anti-

body, ASMA: anti-smooth muscle antibody
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Figure 1.
mon bile duct dilatation.

CT shows a small calculus in the gallbladder without gallbladder enlargement or com-
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Figure 2. The clinical course of the present case. N.E.: not examined

(Fig. 3). Of note, the HB17-0791 strain was different from
the HBV strains in Ehime Prefecture, where subgenotype D
2 HBV strains were predominantly distributed. The HB17-
0791 strain in the current case was rather close to those cir-
culating in China, India, Tunisia and Vietnam (Fig. 3). There
were no genetic mutations at the core promoter or pre-core
regions of the HB17-0791 genome. Although the HBV
strain was suspected of having been derived from foreign
countries, we were unable to specify the origin of the HBV
strain.

Discussion

We herein report an elderly patient with acute hepatitis B
caused by a rare subgenotype (D1) of HBV. To our knowl-

edge, this is the first report of a case of subgenotype DI
HBYV infection in Japan.

In the present case, we made a diagnosis of acute hepati-
tis B based on the extremely high titer of IgM-HBcAb (21.0
S/CO). Unfortunately, the data of HBcAb before the onset
of acute hepatitis were not available. However, the patient
had no factors with the potential to reactivate HBV, includ-
ing the use of immuno-suppressive agents and anti-cancer
drugs. In addition, the patient was not under surgical stress
or in a condition of compromised immunity, such as cancer,
arteriosclerosis or diabetes, which can also reactivate
HBYV (8). We therefore considered the possibility of HBV
reactivation to be extremely low.

We were concerned about the clinical course of the pre-
sent case, as few data are available regarding acute hepatitis
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Figure 3. The phylogenetic tree constructed by the neighbor-
joining method based on the entire nucleotide sequences of
HBY isolates of subgenotypes D1-D10 using the HBV strains of
genotypes A-C and E-J as outgroups. In addition to the HBV
strain (HB17-0791) whose entire genomic sequence was deter-
mined in the present study (indicated with a closed box), 73
representative HBV strains of subgenotypes D1-D10 were in-
cluded for comparison. The reported strains are indicated with
the genotype/subgenotype and accession no. followed by the
country of isolation. The subgenotype D2 HBYV strains isolated
in Ehime, Japan, are highlighted by closed circles. Bootstrap
values (>70%) are indicated for the nodes as a percentage of
the data obtained from 1000 resamplings. The scale bar is in
units of nucleotide substitutions per site.

B caused by subgenotype D1 HBV. Fortunately, the patient
recovered from acute hepatitis without any serious problems
despite being given no specific medications for HBV infec-
tion. It has been reported that the clinical course of acute

hepatitis B varies among genotypes. For instance, the peak
ALT levels in acute hepatitis B with genotype A (2,137+
1,088 U/L) are significantly lower than those with genotypes
B (3,078+2,111 U/L) or C (2,624+1,843 U/L) (3). In a
study from India, the peak ALT value in acute hepatitis B
caused by genotype D tended to be lower than that caused
by genotype C (9). In contrast, the peak ALT level in Ehime
Prefecture with genotype D was 2,236+2,202 U/L, which
was higher than that with genotype A (1,425+630 U/L) (4).
Although a weak immune response against HBV may lead
to a delay in the disappearance of HBsAg, as in the cases
with genotype A HBV, HBsAg became negative within 10
weeks after the disease onset in the present case. The chron-
icity of HBV genotype D is of interest; however, accurate
data have not yet been published. In general, the chronicity
of HBV genotype D is suspected to be low (10, 11). Al-
though the rate of fulminant hepatitis followed by acute
hepatitis was unclear, HBV genotype D has been reported as
a cause of fulminant hepatitis in Japan (12) as well as in
foreign countries (13, 14). Among cases with genotype D
HBYV, no significant differences were observed in the peak
levels of ALT or total bilirubin between subgenotypes D1
and D2 (9). However, little information is available on the
clinical course of patients with acute HBV subgenotype D1
infection.

In patients with chronic hepatitis B caused by subgeno-
type D2 HBV observed in Ehime Prefecture, the prevalence
of liver cirrhosis and HCC was less common than in cases
caused by genotype C (15). In Turkey, subgenotype DI
HBYV is the major cause of chronic hepatitis B, being char-
acterized by early HBeAg seroconversion, a low viral load
and a relatively low incidence of liver cirrhosis and
HCC (16). Thus, HBV genotype D seems to be associated
with a less severe clinical course in cases of acute and
chronic hepatitis.

The transmission route is a major concern in the present
case. Horizontal transmission is the major mode in genotype
D (10). Sexual transmission is the leading cause of acute
hepatitis B in Japan (3). However, the patient denied sexual
intercourse by a medical interview. In addition, she had no
family history of HBV infection. We therefore suspected
two potential routes of transmission: acupuncture care and
dental treatment, both of which carry a risk of HBV trans-
mission (17, 18). The phylogenetic tree showed that the
HBV strain in the present case was different from those in
Ehime, Japan, instead being segregated into a cluster includ-
ing strains isolated in China, India and Vietnam. As the pa-
tients had never been to theses foreign counties, we sus-
pected that the isolated strain may have been transported
from those countries via infected individuals because the
distribution of genotype D HBV is extremely low in Japan,
and the number of foreign residents is increasing in Tochigi
Prefecture, where the patient lives (accounting for 1.82% of
the population; http://www.pref.tochigi.lg.jp/f04/29-gaikokuji
njumin.html). The top five countries of origin among foreign
residents of Tochigi Prefecture are China, the Philippines,
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Table 2. The Prevalence of Chronic HBV Infection and HBV Genotypes.

Frequency of

HBs antigen'? Major genotype Subgenotype D1/D
China 5.49% C>B>D (1.16%)% 53/60 (88.3%)>%0)
Philippines 4.63% A>C>B (D was not found)®
Brazil 0.65% A>D (23.4%)>F*) 0/80 (0%)30
Vietnam 10.80% B>C>D (5.2%)*
Peru 2.10% F only?®
Japan 1.02% C>B>A>D (0.6%)> 0/20 (0%)>

Brazil, Vietnam and Peru. Furthermore, the prevalence of
people with HBsAg is higher in these Asian countries and
Peru than in Japan (19). In the literature, HBV genotype D
is prevalent in China (20), Brazil (21), and Vietnam (22) but
not in the Philippines (23) or Peru (24) (Table 2). Further-
more, subgenotype D1 is observed in China (25, 26). Thus,
there is a chance of becoming infected with subgenotype D1
HBV in Japan. Because HBV carriers are often unaware of
their HBV infection, HBV may be unknowingly transmitted
from infected foreigners to susceptible residents in Japan. It
is important to bear in mind that acupuncture and dental
procedures carry a risk of HBV infection, and safe working
environments must be established in order to prevent HBV
infection.

In conclusion, we experienced a case of acute hepatitis B
caused by an infection with subgenotype D1 HBYV, which
was identified for the first time in Japan. Further investiga-
tions are required, as HBV infection with non-native geno-
types is likely to become increasingly frequent in Japan due
to growing globalization (3, 27-29).
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