HCV eradication reduces all-cause mortality

differences were tested using the Gray test (the Holm
correction was used in adjustment for multiple com-
parisons testing among the three groups). Fine and
Gray proportional hazards models (19) were used for
the assessment of HRs for liver-related and non-liver-
related mortality.

To reduce the confounding effects of covariates, we
used propensity scores to match IFN-SVR patients to
unique non-IEN patients. The following 10 covariates
that are related to the prognosis of patients with chronic
HCV infection were taken into account at the start of
follow-up: age, sex, AST level, ALT level, albumin level,
total bilirubin level, prothrombin time, platelet count,
AFP level and HCV genotype. The calculated propensity
scores of the IFN-SVR and non-IEN patients were
0.25324-0.62539  (interquartile = range) (median,
0.46524) and 0.25346-0.62589 (median, 0.46505)
respectively; these scores were then rounded to two dec-
imal places. We conducted one-to-one patient matching
based on these propensity scores. Propensity score
matching resulted in the selection of 618 patients (IFN-
SVR group, 309 patients; non-IFN group, 309 patients)
(Cohort 2) (Fig. 1). Calibration was assessed using the
Hosmer—Lemeshow goodness-of-fit test. The Hosmer—
Lemeshow test compares model performance (observed
vs. expected) across deciles of risk to test whether the
model is biased. A non-significant value for the Hos-
mer—Lemeshow test suggests the absence of such bias.
The P-value of the calculated propensity scores based on
the Hosmer—Lemeshow test was 0.583. Discrimination
of the propensity score model was assessed using the
area under the curve (AUC) of the receiver operating
characteristic (ROC) curve, with higher values indicat-
ing better discrimination. The AUC-calculated propen-
sity score was 0.912 (95% confidence interval (CI),
0.900-0.924).

Statistical significance was defined as P < 0.05.
Propensity score analysis was performed with SPSS, ver-
sion 18.0 for Windows (IBM Japan, Tokyo, Japan).
Remaining statistical analyses were performed with EZR
(Saitama Medical Center, Jichi Medical University, Sai-
tama, Japan), which is a graphical user interface for R
(The R Foundation for Statistical Computing, Vienna,
Austria) (20). More precisely, it is modified version of R
commander designed to add statistical functions
frequently used in biostatistics.

Results
Patient characteristics and causes of death

The characteristics of all 2743 patients are summarized
in Table 1. The patients consisted of 1297 women
(47.2%) and 1446 men (52.6%) with a median
(interquartile range) age of 60.0 (51.0-66.0) years old.
There was no patient with HCV genotype 3. Of the 2743
patients, 633 died during follow-up; causes of death are
also shown in Table 1. Mortality was caused by liver-
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related diseases in 51.5% (326/633) of patients, 80.4%
(262/326) of whom died of HCC. In contrast, the causes
of death in the 48.5% (307/633) of patients who died of
non-liver-related diseases included a variety of malig-
nancies other than HCC, including haematological
malignancies. There were no patterns observed regard-
ing the cause of death in non-liver-related, non-malig-
nant diseases.

Patient characteristics stratified by the IFN-based therapy
and SVR status (Cohort 1)

Of these 2743 patients, 1062 received IFN-based ther-
apy, while the other 1681 did not receive IFN-based
therapy (non-IFN). Of these 1062 patients who received
IFN-based therapy, 587 achieved SVR (IEN-SVR) and
the remaining 475 did not (relapse, 265 patients; non-
response, 210 patients) (IFN-non-SVR). Together the
IFN-SVR (HCV eradication), IFN-non-SVR (without
HCV eradication) and non-IFN (chronic HCV
infection) groups comprised Cohort 1. The baseline
characteristics of the 2743 study patients stratified by
the IFN-based therapy and SVR status are summarized
in Table 1. There were significant differences in age,
ALT, albumin, total bilirubin, prothrombin time, plate-
let count, AFP, APRI, HCV genotype, HCV RNA and
follow-up duration among the three groups.

The respective mortality rates from liver-related and
non-liver-related diseases were 29.0% (9/31) and 71.0%
(22/31) in IEN-SVR patients, 65.1% (69/106) and 34.9%
(37/106) in IFN-non-SVR patients, and 50.0% (248/496)
and 50.0% (248/496) in non-IFN patients (P < 0.001).

Cumulative incidence of HCC, survival from all-cause
mortality, and mortality from liver-related and non-liver-
related diseases in Cohort 1 patients

Figure 2a shows the curves for the incidence of HCC in
Cohort 1 patients, stratified by the IFN-based therapy
and SVR status. The respective 5-, 10-, 15- and 20-year
cumulative incidences of HCC were 1.0%, 4.4%, 5.7%
and 8.0% in the IFN-SVR group, 5.9%, 14.7%, 26.4%
and 37.1% in the IFN-non-SVR group, and 8.7%,
21.3%, 30.9% and 43.1% in the non-IFN group. The
incidence of HCC differed significantly between IFN-
SVR group and IFN-non-SVR group (P < 0.001),
IEN-SVR group and non-IFEN group (P < 0.001) and
IFN-non-SVR group and non-IFN group (P = 0.015),
respectively, after Holm correction.

Figure 2b shows the curves for survival from all-cause
mortality in Cohort 1 patients stratified by the IFN-based
therapy and SVR status. The respective 5-, 10-, 15- and
20-year cumulative survival rates were 99.1%, 97.7%,
95.6% and 91.8% in the IFN-SVR group, 99.4%, 93.3%,
82.2% and 68.6% in the IFN-non-SVR group, and
94.9%, 79.2%, 63.3% and 47.7% in the non-IEN group.
The survival from all-cause mortality differed signifi-
cantly between IFN-SVR group and IFN-non-SVR group
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Table 1. Characteristics of the Cohort 1 patients

Stratified by the IFN-based therapy

Overall (n = 2743) IFN-SVR (n = 587) IFN-non-SVR (n = 475) Non-IFN (n = 1681) P-value
Age (years)* 60.0 (51.0-66.0) 50.0 (42.0-57.0) 54.0 (48.0-60.0) 64.0 (57.0-69.0) <0.001**
Sex (female/male) 1297/1446 263/324 209/266 825/856 0.059%**
AST (JU/L)* 44 (29-73) 44 (29-76) 49 (31-85) 42 (28-70) 0.073**
ALT (JU/AL)* 49 (29-88) 62 (35-119) 64 (38-107) 42 (26-74) <0.001**
Albumin (g/dh* 4.1(3.94.3) 4.2(4.0-4.4) 4.2 (3.9-4.4) 4.0(3.8-4.3) <0.001**
Total bilirubin (mg/dl)* 0.6 (0.4-0.8) 0.6 (0.4-0.8) 0.6 (0.5-0.8) 0.6(0.4-0.8) 0.001**
Prothrombin time (%)* 97.0 (86.0-105.0) 100.0(92.8-107.0) 100.0(90.0-102.0) 94.0 (82.0-105.0) <0.001**
Platelet count (x 10%mm?)* 16.7 (12.7-21.1) 18.8(15.0-23.1) 16.4(12.7-20.8) 16.2(11.7-20.4) <0.001**
AFP (ng/mi)* 3.6(2.2-7.6) 2.7(1.6-4.4) 4.1(2.5-95) 4.2(2.3-8.0) <0.001**
APRI* 0.69 (0.37-1.36) 0.61(0.36-1.15) 0.79(0.4-1.52) 0.71(0.37-1.43) 0.001**
HCV genotype (1/2/unknown) 1476/789/478 256/309/22 348/117/10 872/363/446 <0.007***
HCV RNA (logqg 1U/ml)* 5.6(4.5-6.1) 5.3(4.1-6.0) 6.0 (5.2-6.5) 5.6 (4.4-6.0) <0.001**
Follow-up duration (years)* 11.8(7.5-17.0) 14.0(8.6-20.0) 14.2 (9.8-20.0) 10.5 (6.6-14.9) <0.001**
Development of HCC 574 31 131 412
Deaths 633 31 106 496
Causes
Liver-related diseases 326/633 (51.5%) 9/31(29.0%) 69/106 (65.1%) 248/496 (50.0%) <Q.001***
HCC 262/326 (80.4%) 8 60 194
Liver failure 64/326 (19.6%) 1 9 54
Non-liver-related diseases 307/633 (48.5%) 22/31(71.0%) 37/106 (34.9%) 248/496 (50.0%)
Malignancies 119/307 (38.8%) 14/22 (63.6%) 18/37 (48.6%) 87/248 (35.1%)
Digestive malignancies 64 10 10 44
Respiratory malignancies 26 1 3 22
Haematological malignancies 16 1 3 12
Other 13 2 2 9
Non-malignant diseases 188/307 (61.2%) 8/22 (36.4%) 19/37 (51.4%) 161/248 (64.9%)
Digestive diseases 7 0 0 7
Respiratory diseases 52 1 4 47
Cardiovascular diseases 51 1 5 45
Renal diseases 14 0 2 12
Cerebrovascular diseases 41 5 5 31
Injury 13 1 1 11
Other 10 0 2 8
Propensity score 0.64719 (0.40867-0.82733) 0.04069 (0.00681-0.18379) <0.0071****

*Values are expressed as medians (interquartile range).

**Kruskal-Wallis test.
***Chi-square test.
**%*Mann-Whitney U test.

IFN, interferon; SVR, sustained virological response; AST, aspartate aminotransferase; ALT, alanine aminotransferase; AFP, o-foetoprotein; APRI, aspartate aminotransferase-to-platelet ratio index; HCV,

hepatitis C virus; HCC, hepatocellular carcino.
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Fig. 2. (a) Curves for cumulative incidence of HCC in Cohort 1 patients. The incidence of HCC differed significantly between IFN-SVR group
and IFN-non-SVR group (P < 0.001), IFN-SVR group and non-IFN group (P < 0.001), and IFN-non-SVR group and non-IFN group (P = 0.015),
after Holm correction (log-rank test). (b) Curves for cumulative survival from all-cause mortality in Cohort 1 patients. The survival from all-
cause mortality differed significantly between IFN-SVR group and IFN-non-SVR group (P < 0.001), IFN-SVR group and non-IFN group

(P < 0.001) and IFN-non-SVR group and non-IFN group (P < 0.001), after Holm correction (log-rank test). (¢) Curves for cumutative mortality
from liver-related diseases in Cohort 1 patients. The mortality from liver-related diseases differed significantly between IFN-SVR group and
IFN-non-SVR group (P < 0.001), IFN-SVR group and non-IFN group (P < 0.001), and IFN-non-SVR group and non-IFN group (P = 0.002),
after Holm correction (Gray test). (d) Curves for cumulative mortality from non-liver-related diseases in Cohort 1 patients. The mortality from
non-liver-related diseases differed significantly between IFN-SVR group and IFN-non-SVR group (P = 0.016), IFN-SVR group and non-IFN
group (P < 0.001) and IFN-non-SVR group and non-IFN group (P < 0.001), after Holm correction (Gray test). IFN, interferon; SVR, sustained

virological response.

(P <0.001), IFN-SVR group and non-IFN group
(P <0.001), and IFN-non-SVR group and non-IFN
group (P < 0.001), respectively, after Holm correction.
Figure 2¢ shows the curves for mortality from liver-
related diseases in Cohort 1 patients stratified by the
IFN-based therapy and SVR status. The respective 5-,
10-, 15- and 20-year cumulative mortality rates were
0.3%, 0.8%, 1.4% and 2.5% in the IFN-SVR group,
0.2%, 4.3%, 11.3% and 20.0% in the IFN-non-SVR

group, and 2.3%, 10.1%, 18.3% and 26.8% in the non-
IFN group. The mortality from liver-related diseases dif-
fered significantly between IEN-SVR group and IFN-
non-SVR group (P < 0.001), JFN-SVR group and non-
IFN group (P < 0.001), and IFN-non-SVR group and
non-IEN group (P = 0.002), respectively, after Holm
correction.

Figure 2d shows the curves for mortality from non—
liver-related diseases in Cohort 1 patients stratified by
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the IFN-based therapy and SVR status. The respective 5-
, 10-, 15- and 20-year cumulative mortality rates were
0.5%, 1.5%, 3.0% and 5.6% in the IFN-SVR group,
0.4%, 2.4%, 6.5% and 11.4% in the IFN-non-SVR
group, and 2.8%, 10.7%, 18.5% and 25.5% in the non-
IFN group. The mortality from non-liver-related dis-
eases differed significantly between IFN-SVR group and
IFN-non-SVR group (P = 0.016), IFN-SVR group and
non-IFN group (P < 0.001), and IFN-non-SVR group
and non-IFN group (P < 0.001), respectively, after
Holm correction.

Patient characteristics stratified by the presence or absence
of HCV after propensity score matching (Cohort 2)

The baseline characteristics of the 618 study patients
after propensity score matching are summarized in

HCV eradication reduces all-cause mortality

Table 2. There were no significant differences in
between the IFN-SVR and non-IEN (control) groups.

In the IFN-SVR group, mortality rates from liver-
related and non-liver-related diseases were 27.8% (5/
18) and 72.2% (13/18) respectively. Conversely, in non-
IFN patients, mortality rates from liver-related and
non-liver-related diseases were 53.2% (33/62) and
46.8% (29/62) respectively (P = 0.066).

Cumulative incidence of HCC, survival from all-cause
mortality, and mortality from liver-related and non-liver-
related diseases in Cohort 2 patients

Figure 3a shows the curves for the incidence of HCC in
Cohort 2 patients stratified by the presence or absence
of HCV. The respective 5-, 10-, 15- and 20-year cumula-
tive incidences of HCC were 1.3%, 4.8%, 5.4% and

Table 2. Characteristics of the Cohort 2 patients stratified by the presence or absence of HCV after propensity score matching (n = 618)

IFN-SVR (n = 309) Non-IFN (n = 309) P-value
Age (years)* 54.0 (46.0-60.0) 55.0 (47.0-60.0) 0.277**
Sex (female/male) 152/157 152/157 1.000***
AST (JU/L)* 40 (27-63) 42 (27-67) 0.646**
ALT (fU/L)* 50 (30-92) 50 (31-91) 0.691**
Albumin (g/dl)* 4.2 (4.0-4.4) 4.2 (4.0-4.4) 0.773%*
Total bilirubin (mg/dl)* 0.6 (0.5-0.8) 0.5(0.4-0.7) 0.052**
Prothrombin time (%)* 100.0(91.0-106.0) 100.0 (92.3-109.0) 0.507**
Platelet count (x 10%mm?3)* 17.6(14.7-22.2) 17.7 (14.6-22.0) 0.616**
AFP (ng/ml)* 3.0(1.7-5.4) 3.0(1.9-5.5) 0.464**
APRI* 0.57 (0.35-1.09) 0.64 (0.32-1.22) 0.574**
HCV genotype (1/2/unknown) 164/124/21 176/118/15 0.456%**
HCV RNA (logqo 1U/mi)* 5.5(4.2-6.1) 5.6 (4.5-6.0) 0.858**
Follow-up duration (years)* 13.2 (8.4-19.6) 13.5(8.8-17.3) 0.083**
Development of HCC 17 56
Deaths 18 62
Causes
Liver-related diseases 5/18 (27.8%) 33/62 (53.2%) 0.066%**
HCC 5 26
Liver failure 0 7
Non-liver-related diseases 13/18(72.2%) 29/62 (46.8%)
Malignancies 8/13(61.5%) 12/29 (41.4%)
Digestive malignancies 5 7
Respiratory malignancies 0 2
Haematological malignancies 1 2
Other 2 1
Non-malignant diseases 5/13 (38.5%) 17/29 (58.6%)
Digestive diseases 0 1
Respiratory diseases 0 2
Cardiovascular diseases 0 5
Renal diseases 0 5
Cerebrovascular diseases 4 4
Injury 1 0
Other 0 0
Propensity score 0.46524 (0.25324-0.62539) 0.46505 (0.25346-0.62589) 1.000**

*Values are expressed as medians (interquartile range).
**Mann-Whitney U test.
***Chi-square test.

IFN, interferon; SVR, sustained virological response; AST, aspartate aminotransferase; ALT, alanine aminotransferase; AFP, o-foetoprotein; APRI,
aspartate aminotransferase-to-platelet ratio index; HCV, hepatitis C virus; HCC, hepatocellular carcinoma.
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Fig. 3. (a) Curves for cumulative incidence of HCC in Cohort 2 patients. There is a significant difference between IFN-SVR patients and non-
IFN patients (P < 0.001; log-rank test). (b) Curves for cumulative survival from all-cause mortality in Cohort 2 patients. There is a significant
difference between IFN-SVR patients and non-IFN patients (P < 0.001; log-rank test). (c) Curves for cumulative mortality from liver-related
diseases in Cohort 2 patients. There is a significant difference between IFN-SVR patients and non-IFN patients (P < 0.001; Gray test). (d)

Curves for cumulative mortality from non-liver-related diseases in Cohort 2 patients. There is a significant difference between IFN-SVR
patients and non-IFN patients (P = 0.011; Gray test). IFN, interferon; SVR, sustained virological respons.

8.1% in the IFN-SVR group, and 3.0%, 10.0%, 19.3%
and 30.7% in the non-IFN group (P < 0.001) (HR,
0.275; 95% Cl, 0.159-0.473; P < 0.001).

Figure 3b shows the curves for survival from all-cause
mortality in Cohort 2 patients stratified by the presence
or absence of HCV. The respective 5-, 10-, 15- and 20-
year cumulative survival rates were 99.0%, 96.7%, 95.6%
and 90.2% in the IFN-SVR group, and 98.7%, 91.3%,
79.1% and 66.0% in the non-IFN group (P < 0.001)
(HR, 0.265; 95% CI, 0.156-0.448; P < 0.001).

Figure 3¢ shows the curves for mortality from liver-
related diseases in Cohort 2 patients stratified by the

presence or absence of HCV. The respective 5-, 10-, 15-
and 20-year cumulative mortality rates were 0.3%, 1.2%,
1.2% and 2.8% in the IEN-SVR group, and 1.0%, 3.7%,
10.3% and 18.1% in the non-IFN group (P < 0.001)
(HR, 0.149; 95% CI, 0.058-0.380; P < 0.001).

Figure 3d shows the curves for mortality from non—
liver-related diseases in Cohort 2 patients stratified by the
presence or absence of HCV. The respective 5-, 10-, 15-
and 20-year cumulative mortality rates were 0.7%, 2.1%,
3.3% and 7.0% in the IFN-SVR group, and 0.3%, 5.0%,
10.6% and 15.8% in the non-IEN group (P = 0.011)
(HR, 0.439; 95% CI, 0.231-0.834; P = 0.012).
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Discussion

This study, an analysis of a large number of chronic
HCV patients with long-term follow-up, showed that the
eradication of HCV reduced the incidence of HCC and
increased the survival from all-cause mortality, including
that caused by non-liver-related diseases. Approximately
70% of IFN-SVR patients died as a result of non-liver-
related diseases, while half of non-IFN patients died
from non-liver-related diseases. Of the IFN-SVR
patients who died because of non-liver-related diseases,
approximately 60% died from malignancies other than
HCC, compared to more than 30% in the non-IFN
patients. Additionally, in the IFN-treated group, SVR
reduced significantly the incidence of HCC and
increased the survival from all-cause mortality, including
that caused by non-liver-related diseases compared with
non-SVR (Cohort 1). Similarly, propensity score match-
ing performed to reduce biases associated with the selec-
tion of study patients showed that the eradication of
HCV reduced the incidence of HCC and increased sur-
vival from all-cause mortality, including non-liver-
related diseases (Cohort 2). Further, more than 70% of
IEN-SVR patients and approximately 50% of non-IFN
patients in this cohort died due to non-liver-related dis-
eases.

Retrospective studies with a duration of HCV infec-
tion between 20 and 30 years reported the following
incidence rates: cirrhosis, 17-55%; HCC, 1-23%; and
liver-related deaths, 1-23% (21, 22). Numerous extra-
hepatic manifestations of HCV infection have also been
reported. Cacoub et al. (23) found that almost 40% of
patients with HCV developed at least one extrahepatic
manifestation during the course of disease. Most of the
available data are regarding HCV-related autoimmune
and lymphoproliferative disorders, from benign mixed
cryoglobulinaemia to frank lymphoma, which is consis-
tent with HCV lymphotropism.

van der Meer et al. (9) reported that IFN-SVR was
associated with reduced risk of all-cause mortality (HR,
0.26) and reduced risk of liver-related mortality or
transplantation (HR, 0.06) in the 530 patients with
chronic HCV. However, the impact of IFN-SVR on
non-liver-related mortality including the causes of
death was not sufficiently investigated in their report.

Additionally, in a prospective study by Lee et al. (24)
that adjusted for multivariate factors such as age and
sex, HCV-antibody-positive patients with detectable
HCV RNA levels had significantly higher rates of mor-
tality from both liver-related and non-liver-related dis-
eases than either HCV-antibody—positive patients with
undetectable levels of HCV RNA or HCV-antibody—
negative patients. These authors also reported that while
all-cause mortality was increased in HCV-antibody—
positive patients with detectable HCV RNA levels, it was
similar between HCV-antibody—positive patients with
undetectable levels of HCV RNA and HCV-antibody—
negative patients. In their study, of the 975 HCV-

Liver International (2016)
© 2016 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd

HCV eradication reduces all-cause mortality

antibody—positive patients who had samples available
for testing, HCV RNA was undetectable in 298 (30.6%)
patients and was detectable in 677 (69.4%).

Although this study used a retrospective design, it
included a large number of HCV-antibody-positive
patients with detectable HCV RNA levels who were
treated at a single medical centre located in a region of
400 000 inhabitants. Further, patient outcomes, includ-
ing non-liver-related mortality and causes of death, were
compared in detail between patients with HCV eradica-
tion and patients with chronic HCV infection. Addition-
ally, we analysed propensity scores to match patients
based on age, sex, AST level, ALT level, albumin level,
total bilirubin level, prothrombin time, platelet count,
AFP level and HCV genotype, all covariates associated
with the prognosis of patients with HCV. We demon-
strated that antiviral therapy aimed at HCV eradication
in patients with chronic HCV reduced all-cause mortal-
ity, including that caused by non-liver-related diseases.
Conversely, the study by Lee et al. did not provide details
regarding the antiviral therapy administered to HCV-
antibody—positive patients, or delineate patient charac-
teristics, including the number of patients after multi-
variate factor adjustment among the HCV-antibody—
positive patients with detectable HCV RNA levels, HCV-
antibody—positive patients with undetectable levels of
HCV RNA, and HCV-antibody—negative patients.

Recently, direct-acting antiviral (DAA) therapies
without IFN have raised the possibility of a new era
of chronic HCV treatment marked by increased SVR
rates, shorter and simpler regimens, and minimal
treatment-related side effects. It is assumed that in the
future, these therapies will increase the rate of HCV
eradication in patients with chronic HCV infection,
and therefore reduce not only liver-related mortality
but non-liver-related mortality as well. In this study,
therefore, we compared the HCV eradicated patients
by the treatment and the patients with persistent
infection of untreated HCV using the propensity score
matching. Since a recent study (25) suggested that
maintenance peg-IFN therapy reduced the incidence
of HCC, it is possible that IFN-based therapy sup-
presses hepatocarcinogenesis via a mechanism separate
from HCV eradication. Future prospective studies of
DAA therapies for patients with chronic HCV are
warranted, in particular to evaluate the incidence of
HCC and all-cause mortality, including that caused by
non-liver-related diseases.

In this study, there were significant differences
between the IFN-non-SVR group and non-IEN group in
the incidence of HCC and survival from all-cause mor-
tality including non-liver-related diseases. Both groups
had persistent HCV infection, therefore, the difference
of the incidence of HCC or all-cause mortality might be
because of another confounder (e.g. healthier patients
received IFN-based therapy).

This study has several limitations. First, findings from
propensity score analyses might be limited by biases
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related to unmeasured and hidden covariates (e.g. such
as mental illness and risky drug behaviours). One-to-
one matching based on propensity scores resulted in the
inclusion of fewer patients in the analysis. Two other
limitations of this study were its hospital-based subject
population and its retrospective nature. In addition, this
study findings was tempered by limiting to patients
engaged in long-term follow-up in hospital. Although
our hospital is the only general hospital serving a large
number of nearby patients with chronic HCV, further
prospective studies with community-based subjects are
warranted.

In conclusion, non-liver-related diseases during fol-
low-up were the cause of death in approximately 70% of
patients in whom HCV was eradicated and in approxi-
mately 50% of patients with chronic HCV infection.
This study also suggests that the eradication of HCV
reduces both liver-related and non—liver-related mortal-
ity in patients with chronic HCV infection. Further
studies are warranted to confirm these findings in other
populations.
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Summary

Epidemiology of Hepatitis B Virus Infection in
Japan

Junko Tanaka*

Owing to the effect of the national preventive measures
against mother-to—child transmission of the hepatitis B
virus (HBV), the prevalence of the hepatitis B (HB) sur-
face antigen (HBsAg) among the population born after
1986 is very low.

Recently, the prevalence of HB surface antibodies (anti-
HBs) decreased in Japan. Therefore, it is necessary to
develop effective strategies, including the development of a
HB vaccination, to prevent the occurrence of new HBV
infections.

Key words: prevalence of HBs antigen, first time donors,
pregnant women, employees

*Department of Epidemiology Infectious Disease Control
and Prevention, Hiroshima University Institute of Bio-
medical and Health Sciences, 1-2-3 Kasumi, Minami-ku,
Hiroshima-shi, Hiroshima 734-8551, Japan
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