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Abstract
Background: Hepatitis A virus (HAV) infection, a sporadically occurring disease in general populations, is
a major cause of acute hepatitis, but rarely causes death. It is important to know the current situation
regarding this infection rate among the general population so that an effective strategy and action plan
for HAV vaccination or treatment can be established. Here, we investigated the seroprevalence of IgG
antibodies against HAV (anti-HAV) in Iwate Prefecture, Japan, in 1998 and 2019, and compared the
seroprevalence patterns over these past two decades.

Methods: Altogether, 857 randomly selected serum samples were obtained from health check-up
residents in Iwate prefecture in 1998 and 2019. Serum anti-HAV IgG levels were measured and compared
the seroprevalence patterns between 1998 and 2019.

Results: Altogether, 586 serum samples (278 from males, 308 from females; mean age 53 years; range
30–89 years) and 271 serum samples (138 from males, 133 from females; mean age 59 years; range
30–89 years) from 1998 and 2019 were tested, respectively. The overall anti-HAV IgG prevalence in 2019
[26.6% (95% con�dence interval, CI; 21.4–32.2%)] was signi�cantly lower than that in 1998 [47.8% (95%
CI 43.7–51.9%)] (p<0.001). Subgroup analysis of each age group showed that the anti-HAV IgG
prevalence tended to be low in the young, increased with age, and each age group’s prevalence became
older across the two decades. The anti-HAV IgG prevalence for those older than 50 years in 2019 [37.5%
(95% CI 30.6–44.8%)] was signi�cantly lower than that in 1998 [75.6% (95% CI 43.7–51.9%)] (p<0.001).

Conclusions: A shift toward older across in anti-HA IgG prevalence was observed from 1998 to 2019,
revealing that the younger population lacks immunity to HAV. Thus, selective HAV vaccination might be
necessary for prevent severe HAV infection. 

Introduction
Hepatitis A virus (HAV) is a single-stranded RNA virus belonging to the Picornavirus family [1]. Its
particles were �rst detected in stool specimens from patients with acute hepatitis in 1973 by immune
electron microscopy [2]. HAV is a major cause of acute hepatitis, but less than 1% of those with it
progress to fulminant hepatitis [3]. Although the route of infection among men who have sex with men
has been reported [4], HAV is mainly transmitted via polluted water and contaminated foods, or through
the fecal–oral route. Improved hygiene and sanitary conditions have reduced the incidence of hepatitis A
infections, but outbreaks still occur sporadically.

Protective antibodies against HAV (anti-HAV) are inducible by infection or vaccination. Both anti-HAV IgM
and IgG are detectable during the early stage of an acute hepatitis A infection. Although IgM anti-HAV
levels usually diminish within 2 to 3 months post-infection, anti-HAV IgG confers life-long immunity, and
individuals who lack anti-HAV IgG can become infected with HAV. Therefore, it is important to know the
current situation of HAV infection among the general population so that an effective strategy and action
plan for HAV vaccination or treatment can be established.
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In the present study, we aimed to determine the seroprevalence of anti-HAV IgG in Iwate Prefecture in
1998 and 2019 to enable us to assess whether HAV seroprevalence has changed over the past two
decades. Our data will be useful for determining the most appropriate way forward to safeguard people
against HAV infection.

Materials And Methods
Serum samples

Assuming an expected 2% positivity rate for the group and 2% absolute accuracy, the sample size was
calculated as 1.962×(0.02)×(1–0.02)/(0.02)2=188.2. 

Altogether, 857 serum samples were randomly selected and obtained from health check-up residents in
Iwate prefecture in 1998 and 2019. All of these were from residents aged 30–89 years. Samples were
collected at association for preventive medicine of Iwate, and immediately stored at –20°C until testing. 

The study was carried out according to the Declaration of Helsinki and approved by the Ethics Committee
of Iwate Medical University (approval number MH2019-078). Informed consent was obtained verbally
and/or opt-out document.

Anti-HAV IgG measurements

According to the manufacturers’ instructions, the serum anti-HAV IgG levels in the samples from 2019
were measured by chemiluminescent immunoassay (CLIA; SRL Inc., Tokyo, Japan), and by anti-HAV IgG
Radioimmunoassay (RIA; SRL Inc., Tokyo, Japan) in 1998. The cutoff values for CLIA and RIA were 1.0
(signal/cutoff) and 1.5 (C-index), respectively.

The overall HAV prevalence was estimated based on the number of anti-HAV IgG positive samples among
the total number of serum samples analyzed. Thereafter, the samples were divided into the following age
groups based on 5-year intervals: 30–34, 35–39, 40–44, 45–49, 50–54, 55–59, 60–64, 65–69, 70–74,
75–79, 80–84, and 85–89. Subgroup analysis was performed on each age group.

Statistical analysis

A 95% con�dence interval (95% CI) was calculated for each prevalence rate. Categorical variables were
analyzed using Chi-square and Fisher’s exact tests. P-values of <0.05 (determined by a two-tailed test)
were considered statistically signi�cant. All statistical analyses were conducted using SPSS software
(SPSS Statistics for Windows, SPSS Inc., IL, USA).

Results

Anti-HAV IgG prevalence rates in 1998 and 2019
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Altogether, 586 serum samples (278 from males, 308 from females, mean age 53 years, range 30–89
years) and 271 serum samples (138 from males, 133 from females, mean age 59 years, range 30–89
years) were collected during 1998 and 2019, respectively.

In 1998, 280 serum samples were tested for anti-HAV IgG positivity, and the overall anti-HAV IgG
prevalence was 47.8% (95% CI 43.7–51.9%). In contrast, in 2019, 72 serum samples were tested for anti-
HAV IgG positivity, and the overall anti-HAV IgG prevalence was 26.6% (95% CI 21.4–32.2%). Therefore,
the overall anti-HAV IgG prevalence in 2019 was much lower than in 1998 (p < 0.001).

Anti-HAV IgG prevalence in each age group in 1998 and 2019

We calculated anti-HAV IgG prevalence in each age group as a subgroup analysis for 1998 and 2019
(Table).

Anti-HAV IgG prevalence tended to be low in younger age groups, increasing with age, as was observed in
both sampling years (1998 and 2019). Although anti-HAV IgG antibodies in 1998 were rarely detected in
individuals aged between 30–34 years, seroprevalence gradually increased from 35–39 years of age
onwards. However, anti-HAV IgG prevalence among individuals aged between 30–54 years was very low
in 2019, and seroprevalence gradually increased in those aged 55–59 years. Anti-HAV IgG prevalences in
those aged older than 50 years were 75.6% (95% CI 43.7–51.9%) in 1998 and 37.5% (95% CI 30.6–44.8%)
in 2019. The anti-HAV IgG prevalence in individual aged older than 50 years in 2019 was much lower than
that in 1998 (p < 0.001).

The changes in anti-HAV IgG prevalence in each age group during the past two decades is depicted in
Fig. 1. The shapes of the prevalence curves are sigmoidal, with age-related anti-HAV IgG positivity shifting
rightwards over the 20-year period.

Discussion
Nationwide anti-HAV IgG seroprevalence studies were conducted among the general population of Japan
in 1973, 1984, 1994, and 2003 [5–7]. By combining the data from these reports, the overall anti-HAV IgG
prevalence in 1994 was 19.4% and 12.2% in 2003. Shifting toward older across anti-HAV IgG prevalence
in each age group was also observed. Anti-HAV IgG prevalence tended to be low in younger people but
increased yearly with age. Anti-HAV IgG prevalence in individuals older than 50 years was 96.9% in 1973,
96.9% in 1984, 74.3% in 1994, and 50.3% in 2003. Therefore, the overall anti-HAV IgG prevalence in the
population and that for the over 50s decreased gradually each year. One possible explanation for this is
improved hygiene and sanitary conditions in the population. After 2003, reports on anti-HAV IgG
prevalence among the general population were not documented, except for in 2015 where seroprevalence
among the general population of Hiroshima Prefecture was reported [8]. This report mentioned that the
overall anti-HAV IgG prevalence rate was 16.8%, while that of anti-HAV IgG in individuals aged over 50
years was 33.2% [8].
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According to the Infectious Agent Surveillances Reports (https://www.niid.go.jp/niid/ja/) from April 1999
to March 2019 and the HAV incidence reports [9, 10], sporadic HAV outbreaks occurred nationwide in
1999, 2010, 2014 and 2018. Our hospital survey showed that the number of inpatients with acute
hepatitis A infections in our hospital from 1998 to 2019 in each year was low, except for the 1998
epidemic (Fig. 2). The present seroprevalence study from Iwate Prefecture among the general population
during 1998 and 2019 showed that the overall anti-HAV IgG prevalence in 2019 was signi�cantly lower
than that in 1998. Anti-HAV IgG prevalence rates in each age group also shifted towards older people
during the two decades. Our hospital survey �ndings, the seroprevalence age shift, and the low
prevalence seen in the present study suggest a low population transmission rate and low viral infectivity.

Those at highest risk of contracting HAV infections are the young because they have low immunity to this
infection. Japanese healthcare workers are also reported to be at risk of occupational HAV infection
because their immunity to HAV will have decreased with age [11]. Older people without anti-HAV IgG-
related immunity may contract a more serious infection [12]. Furthermore, international travel to Japan
can also bring foreigners from HAV endemic areas to the country; likewise for Japanese people who have
travelled to areas where HAV is endemic. Although personal hygiene and sanitary environmental
conditions are important, an HAV vaccine is available that offers long-term protection against HAV
infection. One drawback is that HAV vaccination is necessary twice every two weeks to achieve protective
antibody levels, but three doses are needed to maintain long-term protective antibody levels [13].
Currently, voluntary HAV vaccination is administered from childhood to adulthood in Japan. The
vaccination, although voluntary, is strongly recommended for those with a higher risk of infection with
HAV than others, such as travelers to HAV endemic areas, medical practitioners with a high chance of
contact with HAV patients, and men who have sex with men. The available HAV vaccine might be
introduced to the general population, particularly the young generation.

This study has several limitations. First, the measurement method for HAV serodiagnosis has changed
over the last 20 years, so the measurement method used for the 1998 and 2019 samples differs in the
present study. However, the overall trend seems not to have changed. Second, because the serum
samples were provided by people during their medical checkups, the samples for those aged 0–30 years
have not been tested. Moreover, there are few samples from the elderly. Third, because we tested the
samples randomly, possible differences in anti-HAV IgG prevalence between males and females could not
be compared. However, recent studies report that there is no difference in anti-HAV IgG prevalence
between males and females [6, 7].

To conclude, population surveillance of anti-HAV IgG prevalence is useful for designing preventive
measures against the spread of HAV. Our seroprevalence study for 1998 and 2019 in Iwate Prefecture
showed that the anti-HAV IgG prevalence in each age group had shifted towards older people over two
decades, and that younger people lack immunity to HAV. Selective use of HAV vaccination warrants
consideration.

Abbreviations
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Anti-HAV: anti-hepatitis A virus antibody; Chemiluminescent immunoassay (CLIA); HAV: Hepatitis A virus;
Radioimmunoassay: RIA; 95% CI: 95% con�dence interval
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  1998   2019
Age (years)   Anti-HAV prevalence 95% CI    Anti-HAV prevalence 95% CI

30–34 0% (0/18) 0–15.3   0% (0/11) 0–23.8

35–39 4.9% (4/81) 1.4–12.2   0% (0/29) 0–9.8

40–44 5.3% (4/76) 1.5–12.9   0% (0/20) 0–13.9

45–49 30.6% (26/85) 21.0–41.5   0% (0/19) 0–14.6

50–54 54.4% (56/103) 44.3–64.2   0% (0/22) 0–12.7

55–59 67.8% (40/59) 54.4–79.4   3.8% (1/26) 0.1–19.6

60–64 83.3% (45/54) 70.7–92.1   10.8% (4/37) 3.0–25.4

65–69 92.6% (50/54) 82.1–97.9   23.1% (6/26) 9.0–43.6

70–74 96.2% (25/26) 80.4–99.9   53.8% (14/26) 33.4–73.4

75–79 100% (20/20) 86.1–100   75.0% (18/24) 53.3–90.2

80–84 100% (7/7) 65.2–100   90.0% (18/20) 68.3–98.8

85–89 100% (3/3) 36.8–100   100% (11/11) 71.5–100

Total 47.8% (280/586) 43.7–51.9   26.6% (72/271) 21.4–32.2

Anti-HAV, antibody against hepatitis A virus; 95% CI, 95% confidence interval.

Figures
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Figure 1

Age-speci�c seroprevalence of anti-HAV IgG during 1998 and 2019 Anti-HAV IgG seroprevalence among
the general population of Iwate Prefecture, Japan, in 1998 (dotted line) and 2019 (solid line). The
seroprevalence for each age group has shifted rightwards in the graph over the two decades.
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Figure 2

Incidence of acute hepatitis A in our hospital during 1998–2019 Graph for the yearly number of
inpatients with acute hepatitis A in our hospital from 1998 to 2019. HAV occurrence in each year was low
except for in 1998, the epidemic year.


