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A. TRRER

This study was proposed by National Institute of
Infectious Disease (NIID) of Japan, to conduct the sero-
prevalence study of hepatitis A (HAV) and hepatitis E
(HEV) in Vietnam. The Hepatitis Epidemiology
Research Group led by Prof. Junko TANAKA under the
Ministry of Health, Labour, and Welfare of Japan had
conducted the sero-prevalence study of HAV in
Hiroshima, Japan and reported that the prevalence of
anti-HAV among young generation is almost 0% (1).
The research group conducted seroprevalence study
of HEV among randomly selected 868 residents in
Siem Reap, Cambodia in 2010-2014, the prevalence of
anti-HEV IgG was 18.4% (2). The research group also
conducted the sero-prevalence study of HAV among
2514 children of 5-7 years old and their 2021 mothers
in the whole Cambodia in 2017 using multistage
cluster random sampling strategy and reported that
anti-HAV positivity was 31.5% in 5-7 years old
children and 91.3% in their mothers (3).

Moreover, the research group had conducted sero-
prevalence study of HBV and HCV among 509
residents in Binh Thuan province of Vietnam in 2012
and reported that the prevalence of HBsAg and anti-
HCV was 15.8% and 3.3% respectively (4). Based on
abovementioned facts, NIID supposed that Vietnam
has higher HAV and HEV positivity than Japan.
Therefore, NIID proposed to examine and analyze HAV
and HEV prevalence in Vietnam to understand the
infection or endemic status of viral hepatitis in
developing countries in Asia. Therefore, our study
aimed to estimate the prevalence of anti-HAV and anti-
HEV and to examine the genotypes and molecular
characteristics of HAV and HEV among general
population in Binh Thuan Province, Vietnam.

B. HiRAE

This study is a continuum of previously conducted
cross-sectional sero-epidemiological study on HBV
and HCV infection among 509 general population
resided in La Gi Town of Binh Thuan Province in the
Southeast coast of Vietnam in 2012 (4, 5). The subjects
were recruited by multistage cluster random sampling
strategy (4).

In collaboration with National Institute of Infectious
Disease (NIID) of Japan in 2021, Hepatitis
Epidemiology Research group examined prevalence of
anti-HAV and anti-HEV among 509 stocked samples
from Binth Thuan province of Vietnam. Total anti-HAV
and anti-HEV IgG were measured at NIID using
inhouse developed ELISA method.

All anti-HAV and anti-HEV sero-positive samples
were then detected for HAV RNA and HEV RNA
respectively in our laboratory. HAV RNA is planned to
detect using the nested polymerase chain reaction
(nested PCR) with universal primers which can detect
all genotypes of HAV(6). Similarly, HEV RNA is also
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planned to detect using the nested PCR with universal
primers specific to all genotypes of HEV open reading
frame ORF 1 and/or 2 (7). All detection will be
performed by pool sample testing strategy (5 samples
pooling). The HAV RNA or HEV RNA will be extracted
by SMI-test Ex R&D (Medical and Biological
Laboratories Co. Ltd, USA). The first round of nested
PCR will be performed using prime script One Step
enzyme mix and the second round nested PCR will be
performed using Ex Taq Hot Start. The amplified
products will be visually examined by gel
electrophoresis. The same protocol will be applied for
the detection of both HAV and HEV. This study was
conducted with approval from Hiroshima University
Epidemiological Research Ethic Committee (E-2714)
and the National Institute of Infectious Disease (No.
1298) following the declaration of Helsinki.

C. HARER

A total of 504 stocked samples out of 509 samples
were included in this study after excluding 5 samples
for the insufficient sample volume. 45% of subjects
were male and the age ranges from 20 to 81 years
with mean age of 40.79+ 12.79 years old (figure 1a-

c).

@

)
m N=504

Male

female 227 (45%)

277 (55%)

{c)
Age groups [ EENT

3%
E L]
. %
s m
e O o 15%
o
o "
P Lam Dogegs i %
[
2020 3039 4049 =50
N128 107 124 145

Binh Thuan Age group

Figure 1: (a) Study area of Vietnam (b) sex distribution (c)
age group distribution of study subjects (N= 504)

Total 477 samples were positive to total anti-HAV
detected by in-housed ELISA. Thus, the overall
prevalence of anti-HAV was 93.8% and there is no
difference by sex (93.8% in male and 94.9% in
female). The total anti-HAV prevalence was not
significantly differed by age groups, but anti-HAV
positivity was almost 100% in residents over 30s as
shown in Figure 2a.

Total 162 samples were positive to anti-HEV IgG
detected by in-housed ELISA. Thus, the overall
prevalence of anti-HEV IgG was 31.9% and there is no
significant difference by sex (32.6% in male and



31.4% in female). People under 40 years old, the
prevalence of anti-HEV IgG was less than 25% whilst
those over 40 years old was over 40% positive rate.
(Figure 2b)
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Figure 2: Overall, Sex and Age specific prevalence of (a)
total anti-HAV (b) anti-HEV IgG among 504 residents in
Binh Thuan Province of Vietnam

Grouping the subjects based on their HBsAg and
anti-HCV positive status, there was no significant
difference in anti-HAV and anti-HEV positivity among
HBsAg positive and HBsAg negative status as well as
anti-HCV positive and anti-HCV negative status
(p>0.05). (Figure 3)
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Figure 3: Prevalence of total anti-HAV and anti-HEV IgG
stratified by HBsAg and anti-HCV positive status

Using 5 samples pooling to 162 anti-HEV IgG
positive samples, no samples were positive for HEV
RNA by mean of nested PCR based amplification
(Figure 4). As for HAV RNA, the detection of HAV RNA
by nested PCR based method is now proceeding in
total 477 anti-HAV positive samples by pooling
system.
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Our study examined the total anti-HAV and anti-
HEV IgG by means of in-housed developed ELISA
method at NIID, Japan.

The high prevalence of both anti-HAV and anti-HEV
was found in all age groups in both sexes in Vietnam.
Almost 100% were tested positive to anti-HAV in their
30s and over. Anti-HEV prevalence was also high at
31.9%. One fourth of residents under less than 40s
were tested positive to anti-HEV whilst nearly half of
residents over 40s were tested positives.

Our study reported the high prevalence of anti-HAV
and anti-HEV among general population which is
consistent with the previous reports (8, 9). As Binh
Thuan province is a rural part in Southeast coast of
Vietnam, most of the residents were farmers or
fisherman (4). The absence of HEV RNA indicated that
all cases were past infection with the immunity to
HEV. The existence of herd immunity might prevent
from the episode of sporadic or large outbreak in
Vietnam in the future. But it also indicated that the
personal hygiene, sanitation, food, and water safety is



not adequate, and the health service and care are
limited with insufficient infrastructure. Moreover, the
literacy and poverty add on the high prevalence of
both HAV and HEV infection.

E- l‘n%ﬁ

The high prevalence of anti-HAV and anti-HEV in
Vietnam had good advantage of herd immunity which
prevent the potential sporadic or large outbreak in the
future. Nevertheless, the improvement of food and
water safety, sanitation, personal hygiene, and health
education is urgently required in Vietnam.
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