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Figure captions

Figure 1. Study design.

To properly determine the effect of Vitamin D, patients who became HCV RNA negative at week
4 were excluded. The remaining patients were stratified according to viral load (decline in HCV

RNA level at week 4 <1 log IU/ml or >1 log |U/ml) and randomly assigned to a vitamin D or

ndomized to the vitamin D group received 1,000 IU /day vitamin D,

beginning at week 8 and ¢ g until the end of treatment.

Figure 2. Enrollment, randomization.or assignment, and follow-up of study patients

Forty-two patients were randomized to tamin D group and 42 to the control group.

Figure 3. HCV RNA disappearance rate at week 24 in the vitamin D and control groups.

All patients were treated with PEG-IFN plus RBY, vitamin D group also receiving

vitamin D. [L28B TT: rs8099917 genotype TT patient

re sensitive to IFN treatment
Figure 4. Differences in HCV RNA disappearance rate at week 24'stratified by I1L28B genotype.
VR rates at week 24 were assessed in patients with the 1L288 SN . 99917 TT and TG/IGG
genotypes randomized to the vitamin D and control groups. Vitamin D(-); control group, treated
with PEG-IFN/RBV. Vitamin D(+): vitamin D group, treated with PEG-IFN/RBV plus vitamin D.
IL28b TT: IL28B SNP rs8099917 genotype TT, which is sensitive to IFN therapy. IL28B TG/GG:
IL28B SNP rs8099917 genotypes TG/GG, which are relatively resistant to IFN therapy.

Figure 5. Decrease in serum viral load from weeks 8 to 24 in patients with the TG/GG

genotypes randomized to the vitamin D and control groups. The decrease in viral load was
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significantly greater in the vitamin D than in the control group.
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Table 1. Baseline Characteristics of patients in the control and vitamin D groups.

* Characteristic Control Group Vitamin D group P
n=42 n=42 value

Age years 59 (36-70) 60 (30-78) 0.59
Male:Female 2319 20:22 0.58
Previous IFN* therapy 28/9 3219 1
Body mass index 22.5(18.9-31.6) 22.1(18.1-27.7) 0.43
Stage of fibrosis 0-2/3,4IND 9/1715 17112113 0.15
IL28B rs8099917 TT/TGIGGIN 29/8/121 3 0.89
HCV-RNA log1o [U/ml 6.3 (4.7-7.3) 1
HCV genotype 1b No.(%) 42(100%)
Platelet count no./ul 18.3(8.3-36.2 5.2(7.8-27.2) 0.01
Hemoglobin g/dl 14.5(10.9-16.4) (11.7-17.0) 0.15
ALT* UL 60.0 (10.0-495.0) 0-250.0)  0.34
AST* UL 51.0(12.0-236.0)  44.5(16.0-167.0)  0.31
y-GTP* UL 15.5(13.0-282.0)  30.0(11.0-240.0)  0.10
HbA1c % 5.1(3.9-10.2) 5.1 (4.4-11.8) 0.47
T-Cho* mg/dl 173.0 (125.0-242.0) 180.0 (113.0-257.0) 0.37
25(0H)vitamin D3 ng/ml 25.0 (14.0-40.0) 22.0(12.0-29.0)  0.028

Page 20 of 29
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*ALT, alanine aminotransferase; AST, aspartate aminotransferase; y-GTP, y-glutamyl

transpeptidase; HbA1c, hemoglobin A1c; T-Cho, total cholesterol
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Table 2. Baseline characteristics of the study patients based on HCV RNA detection at 24

Page 22 of 29

weeks
Characteristic HCV RNA(-) HCV RNA(+) P

n=56 n=28 value
Age 61.0 (30.0-78.0) 58.5 (36.0-71.0) 0.75
Male:Female 29:27 14:14 1

11 7 0.88
Previous IFN therapy

yes 20

Body mass index Kg/m? 18.1-30.8) 22.4 (19.0-31.6) 0.67
Stage of fibrosis 0-2/3,4/ND 25¢ 1(;/ 15 10/13/5 0.35
IL28B rs8099917 TTTGIGGIND 45/6/1 14 1107113 0.003
HCV-RNA logsg [U/ml 6.3 (4.7-7.3 6.3 (4.7-7.3) 1
HCV genotype 1b No.(%) 56(66.7%) 33.3%)
Platelet count no./ul 16.7 (9.0-27.2) 36.2) 0.78
Hemoglobin gldi 14.3 (11.6-16.3) 13.7(10.9-17.0)  0.71
ALT* UL 50.5 (12.0-495.0) 64.0 (10.0-246.0)  0.14
AST* UL 51.0(13.0-182.0)  44.5(12.0-236.0)  0.094
y-GTP* UL 35.0(11.0-282.0)  61.0(14.0-240.0)  0.057
HbA1c* % 5.1 (4.6-11.8) 5.1(3.9-10.2) 0.51
T-Cho* mg/dl 179.5(125.0-257.0) 173.0 (116.0-242.0) 0.49
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25(0H)vitamin D, ng/ml 24.0 (12.0-40.0) 20.0 (12.0-39.0) 0.29

Vitamin D +/- % 33123 9718 0.029

OO0 ~NO GO B WN —

10 Reduction case -IPEGIRBV/+ 20/4/19/8 1/0/718-
13 Adherence to PEGIFN % 69.0% No case
16 Adherence to RBV % 82.5% 80.8% 0.76

83.0% 81.7% 0.66

Adherence to both

21 PEGIFN+RBV 79.6% 81.7% 0.71

24 *ALT. alanine aminotransferase; AS rtate aminotransferase; y-GTP, y-glutamyl

2 transpeptidase; HbA1c, hemoglobin A total cholesterol
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Table 3. Logistic regression analysis of factors contributing to undetectable HCV RNA at week

Page 24 of 29

24.
Crude OR (95%Cl) Pvalue Adjusted OR (95%Cl) P value

Age 1.00 (0.96-1.05) 0.81

Gender 1.29 (0.48-3.46) 0.50
Platelet count 0.79

ALT* 0.051

AST* 0.054

y-GTP* 0.99 (0.98-1 0.42

Virus amount 1.03 (0.43-2.46) 0.67

Previous IFN therapy ~ 2.54 (0.93-6.98)

Vitamin D +/- 2.54 (0.93-6.98) 2 (1.03-9.5) 0.04
IL28B 4.96 (1.59-15.41) 0.004 85(1.75-19.57) 0.004

*ALT, alanine aminotransferase; AST, aspartate aminotransferas |

transpeptidase

)

P, y-glutamyl
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Risk Factors for Long-Term Persistence of Serum
Hepatitis B Surface Antigen Following Acute
Hepatitis B Virus Infection in Japanese Adults

Kiyoaki Ito,"'3" Hiroshi Yotsuyanagi,2" Hiroshi Yatsuhashi,> Yoshiyasu Karino,* Yasuhiro Takikawa,’
Takafumi Szu'to,6 Yasuji Arase,” Fumio Imazeki® Masayuki Kurosaki,” Takeji Umemura,'® Takafumi Ichida,"
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Tatsuji Maeshiro,"” Junko Tanuma,'® Yasuhito Tanaka,"® Masaya Sugiyama,' Kazumoto Murata,'
Naohiko Masaki,' and Masashi Mizokami,' and the Japanese AHB Study Group

The proportion of patients who progress to chronicity following acute hepatitis B
(AHB) varies widely worldwide. Moreover, the association between viral persistence after
AHB and hepatitis B virus (HBV) genotypes in adults remains unclear. A nationwide
multicenter study was conducted throughout Japan to evaluate the influence of clinical
and virological factors on chronic outcomes in patients with AHB. For comparing fac-
tors between AHB patients with viral persistence and those with self-limited infection,
212 AHB patients without human immunodeficiency virus (HIV) coinfection were
observed in 38 liver centers until serum hepatitis B surface antigen (HBsAg) disappeared
or a minimum of 6 months in cases where HBsAg persisted. The time to disappearance
of HBsAg was significantly longer for genotype A patients than that of patients infected
with non-A genotypes. When chronicity was defined as the persistence of HBsAg posi-
tivity for more than 6 or 12 months, the rate of progression to chronicity was higher in
patients with genotype A, although many cases caused by genotype A were prolonged
cases of AHB, rather than chronic infection. Multivariate logistic regression analysis
revealed only genotype A was independently associated with viral persistence following
AHB. A higher peak level of HBV DNA and a lower peak of alanine aminotransferase
(ALT) levels were characteristics of AHB caused by genotype A. Treatment with nucleo-
tide analogs (NAs) did not prevent progression to chronic infection following AHB
overall. Subanalysis suggested early NA initiation may enhance the viral clearance. Con-
clusion: Genotype A was an independent risk factor for progression to chronic infection
following AHB. Our data will be useful in elucidating the association between viral per-
sistence after AHB, host genetic factors, and treatment with NAs in future studies.
(HeraToLOGY 2014559:89-97)

Abbreviarions: AHB, acute hepatitis B; ALT, alani : sferase; anti-HBc, antibody to hepatitis B core antigen; ansi-HBs, antibody o HBxAg, HBeAg,
hepatitis B e-antigen; CLIA, chemiluminescent 7 El4, - ; 2y HB:Ag, titis B surface antigen; HBV, ) B virus;
HIV, human zmmunodg‘iamcy virus; IgM, immunoglobulin M; anti-HBe, anhbady to HBeAg; NAs, nucleatzde analogs; RPHA, reverse pmm bzmaglutznamn
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epatitis B virus (HBV) infection is one of the

most common persistent viral infections in

humans. Approximately 2 billion people
worldwide have been exposed to HBV and 350 million
of them remain persistently infected." The incidence
of HBV infecton and the patterns of transmission
vary greatly worldwide among different population
subgroups.” In Western countries, chronic HBV infec-
tion is relatively rare and acquired primarily in adult-
hood by way of sexual transmission or the use of
injectable drugs. Meanwhile, in Asia and most of
Africa, the majority of infections are the result of
transmission from an infected mother to her newborn.
However, very few studies of acute hepatitis B (AHB)
in-adults have been reported.

HBV genomic sequences vary worldwide and have
been classified into at least eight genotypes (A through
H) based on an intergroup divergence of 8% or more
over the complete nucleotide sequence.>* These geno-
types have distinct geographic distributions.”” In par-
ticular, genotype A is predominant in Northwestern
Europe, the United States, Central Africa, and India.®
? The Japanese have been infected with genotypes B
and C since prehistoric times.'® Recently, many lines
of evidence have revealed among the Japanese an
increase in acute infection with HBV genotype A fol-
lowing sexual transmission.'"'? As a result of this
increasing transmission of genotype A, the distribution
of HBV genotypes in Japan clearly differs among
patients with acute and chronic infections.'> Moreover,
recent studies suggest that acute infection with HBV
genotype A may be associated with an increased risk of
progression to persistent infection.'” Indeed, the preva-
lence of HBV genotype A in chronic hepatitis B
patients doubled in Japan between 2000-2001 and
2005-2006 (1.7% versus 3.5%).'!

Human immunodeficiency virus (HIV)-1 infection
results in an immunodeficient state, with the virus
sharing routes of transmission with HBV. HIV-related
immunodepletion influences the natural history of
HBV infection, and epidemiological studies have

HEPATOLOGY, January 2014

revealed that HIV-positive patients are more likely to
have a prolonged acute illness following HBV infec-
tion and lower rates of hepatitis B e-antigen (HBeAg)
clearance.'® Therefore, in this study patients with coin-
fection of HIV were excluded to examine the influence
of HBV genotype directly without the confounding
influence of HIV.

From 2005 to 2010, a multicenter cohort study was
conducted throughout Japan on 212 patients with
AHB. The aim of this cohort study was to assess the
influence of clinical and virological factors, including
HBV genotypes and treatment with nucleotide analogs
(NAs), on AHB patients who became persistendy
infected.

Patients and Methods

Patients With AHB. The multiple-source cohort
included 212 randomly selected AHB patients without
coinfection of HIV. From 2005 through 2010, the
study participants were recruited from 38 liver centers
throughout Japan. The cohort included patients who
were admitted to the hospital because of AHB and
who visited the hospital every month after being dis-
charged. The diagnosis of AHB was contingent on the
rapid onset of clinical symptoms accompanied by ele-
vated serum alanine aminotransferase (ALT) levels, the
detection of serum hepatitis B surface antigen
(HBsAg), and a high-titer antibody to hepatitis B core
antigen (anti-HBc) of the immunoglobulin M (IgM)
class. Patients with initial high-titer and-HBc (>10.0
S/CO) were diagnosed as having an exacerbation of
chronic hepatitis B and were excluded. If the patient
had been tested previously, the absence of serum
HBsAg and ant-HBc before admission was verified
from the medical record to discriminate a new infec-
tion from an acute exacerbation of a persistent infec-
tion. Patients with acute hepatitis A, hepatitis C, and
drug- or alcohol-induced acute hepatitis were also
excluded; hepatitis D virus infection was not deter-
mined because of its extreme rarity in Japan. The
study protocol conformed to the 1975 Declaration of
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Table 1. Characteristics of Patients With Genotype A or a Non-A Genotype Acutely Infected With Hepatitis B Virus

Features Genotype A (n = 107) Non-A Genofypes (n = 105)* P Value
Age (years) 36.3+12.0 40.7+143 0.032
Male sex 102 (95.3) 75 (71.4) <0.001
HBeAg positive 104 (97.2) 79 (75.2) <0.001
ALT (1U/L) 1210 + 646 2225+ 2851 0.045
Total bilirubin (mg/dL) 99+94 7567 0.115
HBV DNA (log copies/mL) 70+15 58+15 <0.0001
Duration until disappearance of HBsAg (month) 6.7*x85 34*65 <0.0001
Persistence of HBsAg positivity more than 6 months 25 (23.4) 9 (8.6) 0.003
Persistence of HBsAg positivity more than 12 months 8 (7.5) 17 (0.9) 0.018
Sexual transmission 81/84 (96.4) 71/79 (89.9)§ 0.095
Treatment with NAs 61 (57.0) 42 (40.0) 0.013

Data are presented as n (%), mean = standard deviation. HBV, hepatitis B virus; HBeAg, hepatitis B e-antigen; ALT, alanine aminotransferase; NAs, nucleotide

analogs.

*Non-A genotypes include genotypes B, C, D, Fand H (n =25, 77, 1, 1, and 1, respectively).

One patient had genotype C.
*ransmission routes were unknown for 23 patients.
STransmission routes were unknown for 26 patients.

Helsinki and was approved by the Ethics Committees
of the institutions involved. Every patient gave
informed consent for this study.

Serological Markers of HBY Infection. HBsAg,
HBeAg, antibodies to HBsAg (anti-HBs), HBeAg
(anti-HBe), and HBcAg, and ant-HBc of the IgM
class were tested by a chemiluminescent enzyme
immunoassay (CLIA) by ARCHITECT (Abbott Japan,
Tokyo, Japan). HBV DNA measurements were pet-
formed using a real-time polymerase chain reaction
(PCR) assay (Cobas TagMan HBV Auto; Roche Diag-
nostics, Tokyo, Japan).

Genotyping of HBV. The six major HBV geno-
types (A through F) were determined serologically by
enzyme immunoassay (EIA) using commercial kits
(HBV GENOTYPE EIA; Institute of Immunology,
Tokyo, Japan). This method is based on the pattern of
detection by monoclonal antibodies of a combination
of epitopes on preS2-region products, which is specific
for each genotype.'”'® Samples for which EIA could
not determine the genotype were examined by direct
sequencing of the pre-S2/S gene, followed by phyloge-
netic analysis.

Treatment With NAs. Treatments with NAs were
performed using lamivudine or entecavir for more
than 3 months. The individual dinicians determined if
NAs were administered to patients, and when the
treatment was to be started. The time to onset of
treatment with NAs was measured in days from onset
of AHB.

Statistical Analysis. Categorical variables were
compared between groups by the chi-squared test and
noncategorical variables by the Mann-Whitney U test.

A P value less than 0.05 was considered significant.
Multivariate analysis was performed using a backward
stepwise logistic regression model to determine inde-
pendent factors for viral persistence following AHB.
Variables in the multivariate analysis were selected
based on variables that were marginally significant
with P<0.1 in univariate analysis. Maintenance of
HBsAg positivity was analyzed using the Kaplan-Meier
method and significance was tested with the log-rank
test. STATA Software (StataCorp, College Station, TX)

v. 11.0 was used for analyses.

Results

Comparison of Characteristics Between Genotype
A and Non-A Genotype AHB Patients. A total of
107 AHB patients (50.5%) were infected with genotype
A while 105 AHB patients (49.5%) were infected with
non-A genotypes, including genotypes B (25 [11.8%]),
C (76 [35.8%)), D (1 [0.5%]), F (1 [0.5%]), and H (1
[0.5%]). Compared to those infected with non-A geno-
types, genotype A patents were significantly younger
(36.3 = 12.0 versus 40.7 = 14.3 years, P= 0.032), pre-
dominantly men (95.3% versus 71.4%, P < 0.001), and
more frequently positive for HBeAg (97.2% versus
75.2%, P < 0.001). Moreover, genotype A patients had
a lower peak ALT levels (1,210 =646 versus
2,225+ 2,851 TU/L, P=0.045) and a higher peak
level of HBV DNA (6.7 8.5 versus 3.4+ 6.5 log
copies/mL, P < 0.0001). A significantly higher percent-
age of genotype A patients were treated with NAs (57%
versus 40%, P=0.013). These data are summarized in
Table 1.
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Fig. 1. Comparison of the cumulative proportion of AHB patients
maintaining HBsAg positivity between genotype A and non-A geno-
types, analyzed using the Kaplan-Meier test. P < 0.0001, genotype A:
red line, non-A genotypes: blue line.

Cumulative Maintenance of HBsAg Positivity
During Follow-up in Patients With Genotype A and
Non-A Genotypes. In the patents infected with geno-
type A and non-A genotypes, the mean durations of
HBsAg positivity maintenance wete 6.7 *8.5 and
3.4* 6.5 months, respectively (P < 0.0001; Table 1,
Fig. 1). For 6 months after AHB onset, the number of
patients with genotype A and non-A genotypes main-
taining HBsAg positivity were 39/107 (36.4%) and
10/105 (9.5%), respectively (P<0.001). However, in
many patients HBsAg disappeared between 7 and 12
months after AHB onset; that is, HBsAg disappeared
in 31/107 (29.0%) of patients with genotype A and in
9/105 (8.6%) of patients with non-A genotypes during
this time period. However, in some patients HBsAg
never disappeared after persisting for more than 12

HEPATOLOGY, January 2014

months following AHB onset. When chronicity after
AHB was defined as the persistence of HBsAg for
more than 12 months, chronicity developed in 7.5%
(8/107) of patients with genotype A and in 0.9%
(1/105) of patients with non-A genotypes (P = 0.018).

Comparison of Characteristics Between Patients
in Whom HBsAg Persisted More Than 6 or 12
Months and Those With Self-Limited AHB Infec-
tion. Table 2 compares the demographic and clinical
characteristics between patients in whom HBsAg disap-
peared within 6 months and those in whom HBsAg
persisted for more than 6 months from AHB. The
peak ALT levels (1,882 2,331 versus 1,018 * 696
IU/L, P=0.0024) and peak HBV DNA levels
6.3+ 1.6 versus 7.4* 1.6 mg/dL, P=0.0004) were
significantly higher and lower in the former group
than in the latter group, respectively. Moreover,
marked differences were present in the distribution of
genotypes between the two groups. The percentage of
the HBV genotype A (46.1% versus 73.5%,
P=10.003) was significantly higher among patients in
whom HBsAg was persistent for more than 6 months.
In addition, we compared the demographic and clini-
cal characteristics between patients in whom HBsAg
disappeared within 12 months and those in whom
HBsAg persisted for more than 12 months from AHB.
Peak ALT (1,787 £2,118 versus 775 =513 IUJ/L,
P=10.0089) and peak total bilirubin (8.7 * 8.2 versus
3.8+ 6.6 mg/dL, P=0.0039) levels were significantly
higher in the former group than in the latter group. In
contrast, the peak HBV DNA levels (6.4 = 1.6 versus
7.9 = 1.4 mg/dL, P=0.0046) were significantly lower

Table 2. Comparison Between Patients With Chronicity Following Acute Hepatitis B and Those With
Self-Limited Acute Infections Determined by the Persistence of HBsAg for More Than 6 or 12 Months

Persistence of HBsAg persistence of
Disappearance of for More Than Disappearance HBsAg for More
HBsAg Within 6 Months From of HBsAg Within Than 12 Months
Features 6 Months {n = 178) AHB (n = 34) P Value 12 Months (n = 203) From AHB (n = 9) P Value
Age (years) 382+13.1 400145 0.454 381132 46.7 140 0.061
Male sex 147 (82.6) 30 (88.2) 0.416 169 (83.3) 8 (88.9) 0.677
HBeAg positive 150 (84.3) 32 (94.1) 0.131 175 (86.2) 8 (88.9) 0.815
ALT (IU/L) 1882 2331 1018 = 696 0.0024 1787 +2118 775 +513 0.0089
Total bilirubin (mg/dL) 8675 87x113 0.137 87*82 38x6.6 0.0039
HBV DNA (log copies/mL) 63*16 74*186 0.0004 6416 79+14 0.0046
HBV genotype
Non-A 96 (53.9) 9 (26.5) 104 (51.2) 1(11.1)
A 82 (46.1) 25 (73.5) 0.003 99 (48.8) 8(88.9) 0.018
Sexual transmission 128/137 (93.4)* 24/26 (92.3)‘& 0.711 146/157 (93.0)* 6/6 (1[)0.0)§ 0.356
NAs treatment (+) 82 (46.1) 21 (61.8) 0.093 98 (48.3) 8 (88.9) 0.017

Data are presented as n (%) and mean = SD. HBsAg, hepatitis B surface antigen; AHB, acute hepatitis B, HBeAg, hepatitis B e-antigen; ALT, alanine amino-

transferase; HBV, hepatitis B virus; NAs, nucleotide analogs.
*Transmission routes of 41 patients were unknown.
ransmission routes of 8 patients were unknown.
Hransmission routes of 46 patients were unknown,
$Transmission routes of 3 patients were unknown.
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Table 3. Multivariate Analysis of Factors Independently
Associated With Persistence of HBsAg Positivity
Following Acute Hepatitis B

Persistence of HBsAg
More Than 6 Months From AHB

Factors Odds Ratio 95% Cl PValue

ALT (per 1 IU/L increase) 1.000 0.999-1.000 0.035

HBV DNA (per 1 log copy/mL 1.176 0.931-1.484 0.173
increase)

Gernotypes

Non-A 1.00

A 4224 1.853-9.631 0.001

95% Cl, 95% confidence interval; ALT, alanine aminotransferase; HBV,
hepatitis B virus.

in the former group than in the latter group. The per-
centages of HBV genotype A (48.8% versus 88.9%,
P=10.018) and NAs treatment (+) (48.3% versus
88.9%, P=0.017) were significandy higher among
patients in whom the HBsAg persisted for more than
12 months.

Factors Independently Associated With Viral Per-
sistence Following AHB. A stepwise logistic regres-
sion model was used to perform multivariate analysis
which explains relationships between some factors and
persistence of HBsAg positivity more than 6 months
following AHB. Peak ALT level, peak HBV DNA
level, genotype A, and treatment with NAs were
retained in the final multvariate logistic model in a
backward stepwise manner (P<0.1). For predicting
the persistence of HBsAg for more than 6 months,
only genotype A was independently associated with
progression of AHB to the persistence of HBsAg (odds
ratio [OR]: 4.224, P=0.001, Table 3).

Characteristics of Patients Who Progressed to
Chronicity That Was Defined as the Persistence of
HBsAg for More Than 12 Months Following Acute
Hepatitis B. 'Table 4 shows the clinical and virologi-
cal characteristics of nine patients who progressed to
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chronicity defined as the persistence of HBsAg for
more than 12 months following AHB. Among the
nine patients who progressed to chronicity from AHB,
eight (88.9%) were men and eight (88.9%) were
HBeAg-positive. In general, among the patients who
progressed to chronicity following AHB, the peak
HBV DNA levels were high, and the peak total biliru-
bin and ALT levels were low. In eight (88.9%)
patients, entecavir was administered; however, the
duration until the onset of NA treatment from AHB
onset was long (75-570 days).

Early Onset of Treatment With NAs Was Able to
Prevent Viral Persistence After AHB Caused by
Genotype A. The cumulative proportion maintaining
HBsAg positivity during follow-up, expressed in terms
of time after AHB onset, were significantly longer in
patients with NAs treatment than in those without
NAs treatment (P=0.046, Fig. 2A). Table 5 shows
the percentages of patients in whom HBsAg persisted
for more than 6 or 12 months among patients catego-
rized based on the period of time (i.e., duration) until
the onset of NAs treatment. For patients in whom the
onset of NAs treatment was less than 4 wecks from
the onset of AHB, 12.7% of the patients showed per-
sistent HBsAg for more than 6 months, while none
showed HBsAg positivity for more than 12 months.
For patients in whom the onset of NAs treatment was
at 5-8 weeks, 37.5% of the patients showed persistent
HBsAg for more than 6 months, whereas none showed
persistent HBsAg for more than 12 months. For all
groups, the period of HBsAg positivity in patients
starting NAs treatment within 8 weeks from AHB
onset was significantly shorter than that in patents
beginning NAs treatment after more than 8 wecks
from AHB onset (P<0.0001, Fig. 2B). Patients start-
ing NAs treatment within 8 weeks from AHB onset
never progressed to chronicity after AHB caused by

genotype A.

Table 4. Characteristics of Patients Who Progressed to Chronicity Following Acute Hepatitis B

Duration Until
HBV DNA Total Bilirubin QObservation NAs NAs Treatment Transmission
Case Age Gender HIV  HBeAg (log coples/mL) (mg/dL) ALT (IU/L)  Perlod (Months) Treatment (Days) Routes Genotype
1 23 Male (—) (1) 7.6 1.7 1271 26 EWV 570 Heterosexual A
2 40 Male (=) (-) 8.8 1.4 568 13 EWV 240 Heterosexual A
3 45  Male (=) (+) 77 0.9 867 57 EWV 135 Heterosexual A
4 37 Male (=) (+) 7.6 34 384 29 ETV 75 Unknown A
5 54  Male (=) (+) 9 2 455 17 ETV 155 Homosexual A
6 45  Male (=) (+) 48 21.2 512 60 () (-) Homosexual A
7 61  Male (—) (+) 9.1 1.5 804 17 EV 88 Unknown A
8 56 Male (=) (+) 9.0 11 1820 14 EV 118 Unknown A
9 31 Female (—) (+) 74 0.8 296 66 EIV 150 Blood transfusion C

HIV, human immunodeficiency virus; HBeAg, hepatitis B e-antigen; HBV, hepatitis B virus; ALT, alanine aminotransferase; NAs, nucleotide analogs; ETV, entecavir.
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Table 5. Proportion of Patients in Whem HBsAg
Persisted for More Than 6 or 12 Months Among Patients
Categorized Based on the Number of Weeks Until
the Onset of NAs Treatment

Persistence of

Persistence of

Duratien Until HBsAg for HBsAg for

Onset of NAs More Than More Than Total
Treatment (Weeks) 6 Months 12 Months Patients
<4 weeks (n, %) 9(12.7) 0(0) 71
5-8 weeks (n, %) 6 (37.5) 0(0) 16
9-12 weeks (n, %) 1(33.3) 1(33.3) 3
13-16 weeks (n, %) 4 (100) 1(25.0) 4
>17 weeks (n, %) 9 (100) 6 (66.7) 9
Total 29 8 103

HBsAg, hepatitis B surface antigen; NAs, nucleotide analogs.

Discussion

A multicenter nationwide study was conducted
throughout Japan to evaluate the influence of clinical
and virological factors on chronic outcomes in Japanese
patients who contracted AHB in adulthood. The study
was feasible in Japan, where a universal vaccination pro-
gram for HBV has not been implemented because of
the extremely high efficacy of the immunoprophylaxis
that is given to babies born to carrier mothers. The
implementation of this program has resulted in a
decrease in the persistent HBV carrier rate from 1.4%
t0 0.3%."° Selective vaccination means that Japanese are
more likely to be infected with HBV by way of horizon-
tal transmission since the percentage of the population
possessing anti-HBs is much lower than that in coun-
tries in which universal vaccination programs have been
established.”® In addition, Japan is faced with the ever-
increasing impacts of globalization: as many as 17 mil-
lion Japanese travel abroad and over 7 million people
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visit Japan from overseas each year. This “population
mixing” may help to explain the increased prevalence in
Japan of AHB due to genotype A, which is transmitted
through indiscriminate sexual contact. Consequently,
Japan may be the only country in the world where the
influences of HBV genotypes, including genotype A (as
is predominant in Western countries) and genotypes B
and C (as are predominant in Asian countries), on
chronic outcomes after AHB can be compared.

Currendly, the persistence of HBsAg in serum for
more than 6 months is considered to represent a pro-
gression to chronic infection.’’ However, our data
showed that HBsAg frequently disappeared between 7
to 12 months after the onset of AHB in patients with
genotype A (31/107 [29.0%]) and non-A genotypes
(9/105 [8.6%]) (Fig. 1). These patients were consid-
ered to exhibit prolonged cases of AHB, rather than
persistent infection. This finding reflects the higher
sensitivity of the most up-to-date assays for HBsAg as
compared with previous methods. In the present study,
HBsAg was measured by CLIA, which has been
reported to be about 150 times more sensitive in the
detection of HBsAg than reverse passive hemagglutina-
tion (RPHA)-HBsAg, which has been used for the last
30 years in Japan.”” The use of a more sensitive assay
for HBsAg results in a longer period during which
HBsAg may be detected. In this study, HBsAg did not
disappear in nine patients after remaining continuously
detectable for more than 12 months. Therefore, the
persistence of HBsAg for more than 12 months, as
measured with a highly sensitive method for detecting
HBsAg, may be suitable for defining the progression
of AHB to chronicity; however, further study is neces-
sary to determine whether this definition is appropriate
wotldwide.
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Fig. 2. (A) Comparison of the cumulative proportion of AHB patients maintaining HBsAg positivity between treatment with NAs (+) and treat-
ment with NAs (—), as analyzed using the Kaplan-Meier test. P = 0.046, treatment with NAs (+): red line, treatment with NAs (—): blue line.
(B) Comparison of the cumulative proportion of AHB patients in genotype A maintaining HBsAg positivity between treatment onset with NAs

within 8 weeks and treatment onset with NAs over 8 weeks after onset

of AHB, as analyzed using the Kaplan-Meier test. P < 0.0001, treatment

onset with NAs over 8 weeks: red line, treatment onset with NAs within 8 weeks: blue line.



