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Abstract

Indonesia has a moderate to high endemicity of
hepatitis B virus (HBV) infection. The risk for chronic
HBV infection is highest among those infected during
infancy. Since 1997, hepatitis B (HepB) vaccination
of newborns has been fully integrated into the
National Immunization Program. Although HBV
infection has been reduced by the universal newborn
HepB immunization program, it continues to occur
in Indonesia. The low birth dose coverage and the
presence of vaccine escape mutants might contribute
to this endemicity among children. Although limited
information is available for an analysis of occult HBV
infection (OBI), several variations and substitutions in
the pre-S/S region have been detected in Indonesian
HBV strains. Additionally, persistent infection and
disease progression of chronic hepatitis B are related
to not only viral factors but also the host genome.
Indonesia is one of the most ethnically heterogeneous
nations, with Javanese and Sundanese as the two
highest ethnic groups. This multi-ethnicity makes
genomic research in Indonesia difficult. In this article,
we focused on and reviewed the following aspects:
the current hepatitis B immunization program and its
efficacy, OBI, HBV infection among high-risk patients,
such as hemodialysis patients, and research regarding
the host genome in Indonesia.
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infection; Hemodialysis; Indonesia

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Hepatitis B virus (HBV) infection is still an
important health problem in Indonesia. Although HBV
infection has been reduced by the universal newborn
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hepatitis B immunization program, it continues to occur
in Indonesia. The high prevalence of occult hepatitis
B infection and HBV infection among hemodialysis
patients also contributes to its endemicity. The
association between human genetic variations and
HBV infection in several Asian countries, including
in Indonesia was also identified. We reviewed these
important aspects of the current HBV infection situation
in Indonesia.

Lusida MI, Juniastuti, Yano Y. Current hepatitis B virus
infection situation in Indonesia and its genetic diversity. World J
Gastroenterol 2016; 22(32): 7264-7274 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v22/i32/7264.htm DOI:
http://dx.doi.org/10.3748/wjg.v22.i32.7264

INTRODUCTION

An estimated 240 million people are chronically
infected with hepatitis B worldwide [defined as
hepatitis B surface antigen (HBsAg) positivity for at
least 6 mo]. A vaccine against hepatitis B has been
available since 1982. Although the prevalence of
hepatitis B virus (HBV) infection is relatively low in
developed countries (e.g., as low as 0.4% in the
United States), HBV infection is still quite prevalent
in East Asia and Southeast Asia, including Indonesia
(2.5%-10%)™?. The endemicity of hepatitis B (marked
by HBsAg positivity) in Indonesia is intermediate to
high with geographical differences. HBV has been
classified into at least 9 genotypes (A through H and
J) and has been shown to have a distinct geographical
distribution®*, The most common HBV subgenotype
in Indonesia is B3, followed by C1. Various novel
HBV subgenotypes have been identified throughout
Indonesia, and the novel HBV subgenotypes C6-C16
and D6 have been successfully isolated™ in the general
population.

The risk for chronic infection is related to the age at
infection; for instance, approximately 90% of infected
infants become chronically infected compared with
2%-6% of adults™. In addition to HBsAg, HBeAg is an
important hepatitis B marker in the field of mother-to-
child transmission. HBeAg is a small secretory antigen
that can cross the placenta from the mother to the
fetus®. The vaccine is generally effective in preventing
infection’!. A universal hepatitis B vaccination program
for infants was adopted in Indonesia in 1997. What
is the current HBV serological status and molecular
profile among children in Indonesia fifteen years
after the adoption of this universal infant vaccination
program?

A specific community with maintenance hemo-
dialysis (HD) is at high risk for blood-borne infections,
especially HBV. However, few studies have been
conducted on the prevalence of HBV among HD
patients in Indonesia, and adequate databases on HBV
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infection in this population are still limited. Therefore,
the HBV subgenotypes among HD patients in
Indonesia is also an interesting subject for discussion.

Undetectable HBsAg is generally considered to
indicate a lack of HBV infection or the disappearance
of viremia and disease remission”®., This belief may
result in misinterpretation among patients with occult
HBV infection (OBI), which is an HBV infection that
lacks detectable HBsAg. Considering the importance
of OBIs, the purpose of this review is to provide
comprehensive information on OBIs in Indonesia,
including infections among HD patients.

In addition to viral factors (e.g., HBV DNA levels,
genotypes, and genomic mutations), host factors
(e.g., age, gender, race, and immune status) might
contribute to the progression of liver diseases!®'?.
Genome-wide association studies have identified
associations of genetic variations with diseases related
to HBV, including HBV-related hepatocellular carcinoma
(HCCQ).

All of the topics listed above are among the HBV
subtopics in Indonesia that will be discussed here.

HEPATITIS B IMMUNIZATION PROGRAM
AND ITS IMPACT

Indonesia experiences intermediate to high hepatitis
B endemicity that varies between provinces!"! (Figure
1). In countries with a high prevalence of chronic
hepatitis B infection, a higher proportion of carriers
are infected during infancy or early childhood;
historically, 25%-50% of chronic infections in these
countries are caused by vertical mother-to-infant
perinatal transmission. Surveys of pregnant women in
Indonesia have shown prevalence rates between 3%
and 8%. This phenomenon generates high potential
for perinatal transmission from carrier mothers to their
babies'?.

The Lombok Hepatitis B Model Immunization
Project (1987-1991) was the first universal infant
hepatitis B immunization project™'¥ in Indonesia.
This project aimed to integrate the HepB vaccine into
the National Immunization Program, including a birth
dose targeted as early as possible within the first week
after birth. This project achieved > 90% coverage for
the administration of the HepB vaccine and was able to
demonstrate a decrease in the prevalence of hepatitis B
carriage among children under 4 years of age who had
received three doses of the vaccine. The carriage rates
dropped from 6.2% to 3.0% for infants who received
the first dose later than 7 d after birth and to 1.4% in
infants who received the first dose within 7 d of birth.

Following the Lombok Hepatitis B project, in 1991,
routine HepB immunization was implemented in 4
provinces (West Nusa Tenggara, Bali, Yogyakarta and
5 districts in East Java). In that year, immunization
for newborns (birth dose immunization) was recom-
mended. During the period from 1992-1995, routine
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Table 1 Prevalence of HBsAg, anti-HBc, and anti-HBs in

Indonesia

Year  Population group HBsAg (%) Anti-HBc (%) Anti-HBs (%)

2007 In all provinces™
General population:
Male 9.68 36.39 34.37
Female 9.28 30.14 28.81
Age groups:
1-4 yr 7.32 10.14 50.78
5-9 yr 6.92 11.56 34.50
10-14 yr 10.14 14.79 23.30
In East Java province
6-12 yr 3.10 23.80 23.60
2012 In Central Kalimantan, West Timor, South East Sulawesi,
provinces™"
1-5yr 2.1-4.2 3.5-4.8 61.4-65.8
In Central Kalimantan, West Timor, West Papua provinces[m
6-12 yr 0-5.9 5.2-50.4 20.9-40.4

program in Indonesia, not all infants born to women
with hepatitis B receive the hepatitis B immunoglobulin
(HBIG)!" ., If the mother is infected and transmits
the virus before the child is vaccinated and no HBIG
is simultaneously administered within 24 h of birth,
vaccination will not protect the child®”,

HBV infection has been reduced by the universal
newborn HepB immunization program; nevertheless, it
continues to occur in endemic countries®!. Even with
proper immunization, 5%-10% of infants delivered by
hepatitis B e-antigen (HBeAg)-positive women become
infected®, Because HBeAg and hepatitis B core antigen
(HBcAg) are highly cross-reactive in terms of helper T
cell recognition, transplacental HBeAg from the mother
can induce specific helper T cell unresponsiveness to
HBeAg and HBcAg in neonates born to HBeAg-positive
carrier mothers, who become chronic carriers®*, The
maternal HBV DNA load is also strongly associated
with HBV intrauterine transmission**®', Up to 90% of
infants infected during the first year of life will develop
chronic HBV infection'””). However, more than 90% of
perinatal infections can be prevented if HBsAg-positive
mothers are identified'®®. Although screening of
pregnant women is necessary to prevent further spread
of HBV, especially through perinatal transmission, data
on the hepatitis B prevalence in pregnant women in
Indonesia are limited in number and study coverage'™..
Previous studies reported HBsAg-positive rates of 2.6%,
4.7%, and 5.2% in Bali, West Java and Jakarta, respec-
tively™>#7%, In 2003, HBsAg was detected in 1.9%
of pregnant women in Bali, which was significantly
lower than previously reported data. The prevalence
of HBeAg also decreased from 50% to 28% within
10 years®!, In 2009, the HBsAg prevalence was also
significantly lower (2.2%) in Jakarta, with the peak
prevalence occurring in women aged < 20 years and
between 36-40 years™,

In Indonesia, a screening test for HepB in pregnant
women is not routinely performed, and the price of
HBIG, which is unaffordable for many people, makes
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it difficult to provide for high-risk babies. In 2010,
Fitria et a®” reported that the effectiveness of HepB
immunization in preventing vertical transmission was
70%-90%. Fourteen of 15 infants born to HBsAg-
positive mothers were not infected by HBV, although
some of them received their first immunization at
more than 24 h of age. The infants were delivered
per vaginam and did not receive HBIG. The authors
suggested that HepB immunization could prevent
vertical transmission in infants born to HBsAg-positive
mothers even without HBIG administration. They also
found that no infants who had HBsAg-positive umbilical
cord blood were infected with HBV (negative HBsAg
after HepB immunization). This result is in accordance
with other findings™**" that transplacental transmission
does not play a role in vertical transmission. However,
these studies are in contrast with other studies.
Beasley et a/***®! found that HepB immunization
alone prevented the development of the persistent
carrier state in at least 75% of infants born to HBeAg-
positive mothers; concurrent use of HBIG and HepB
immunization in these infants appears to increase the
rate of prevention to as high as 95%. Lavanchy”
reported that combined HBIG and HepB immunization
after birth reduced the risk of transmission from
70%-90% to less than 10% among infants of HBsAg-
positive and HBeAg-positive mothers. Zhang et a/*®
also reported that the immunoprophylaxis failure rate
was 3.3% among infants of HBsAg-positive mothers
and that the infection rate reached 9.3% in infants
of both HBsAg- and HBeAg-positive mothers. Infants
born to HBeAg-positive mothers who only received
HepB immunization were more vulnerable to HBV
infection compared with infants who received HepB
immunization plus HBIG, with an immunoprophylaxis
failure rate of 16.9% vs 7.9%. However, another
finding showed that fulminant hepatitis B could occur
in infants born to HBeAg-negative and HBsAg-positive
mothers if they were not given HBIG, although these
mothers were reportedly HBV DNA-negative. Thus,
the etiology is most likely unrelated to maternal HBV
infection, and the cause is unknown®*',

Primary HepB immunization coverage among
Indonesian infants gradually increased from 28% in
1992 to 78% in 2008 and then to 93% in 2009
In 2012, the three doses of HepB vaccine coverage
were 73.9%-94.1%, although the birth dose coverage
was less than 50% according to the local health office
data in 5 provinces in Indonesia (Central Kalimantan,
West Timor, West Papua, South East Sulawesi and
East Java)*!. After 15 years of implementation of
universal HepB immunization, the HBsAg-positive
rates in pre-school- and school-aged children ranged
from 2.1%-4.2% and 0%-5.9%, respectively. The
anti-HBs seropositivity prevalence among pre-school-
aged children was higher (61.4%-65.8%) than among
school-aged children (20.9%-40.4%)"%*'! (Table
1). The antibody titer gradually fell to less than 10
mIU/mL by 10 to 15 years of age***’. This decrease
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may reflect a decline in the anti-HBs levels; however,
the lower immunization coverage in Indonesia during
the earlier years of its implementation (before 2003)™”]
may have contributed to these results. Utsumi et a*®
and Purwono et al*! also found some substitutions
(P120S, T126I, M133T/L, T140I, C147S, and S155F) in
the S region of HBV isolates from vaccinated children.
The T1261 substitution involves the largest change in
chemical properties and is the most likely substitution
to cause structural changes in HBsAg"***®\. T140I has
also been potentially suggested as a vaccine escape
mutant. The low birth dose coverage and the presence
of a vaccine escape mutant may cause HBV infection
among children to remain endemic in Indonesia™!.
The triple-antigen vaccine that includes regions other
than the S region may be considered in regions where
the anti-HBs prevalence remains insufficient among
vaccinated children™®,

VARIATIONS IN THE PRE-S/S REGION

Few studies have investigated pre-S/S variations in
Indonesia. In 2011, Utama et a*” reported that the
prevalence of pre-S mutations was 2.7% (2/75),
12.9% (8/62), 16.7% (11/66), and 17.7% (11/62)
in the asymptomatic carrier, chronic hepatitis, liver
cirrhosis, and HCC groups, respectively. The authors
concluded that the prevalence of HBV pre-S mutations
was relatively low in Indonesian patients compared
with patients from Taiwan, Japan, and other Asian
countries and that there was a weak association
between the pre-S deletion mutation and progressive
liver disease. Conversely, Utama et a/"*® found a
mutation in the pre-S2 start codon in 59 samples
from 268 subjects (22.0%) with a higher prevalence
in patients with cirrhosis (27/66, 40.9%), followed
by HCC (18/63, 28.6%), chronic hepatitis (12/66,
18.2%) and asymptomatic carriers (2/73, 2.7%). They
reported that the pre-S2 start codon mutation was
more common in Indonesian patients than in patients
from other Asian countries and that its prevalence
was associated with advanced liver disease. In 2015,
Yamani et al*” analyzed HBV-infected patients using
a deep sequencing method and reported that the
accumulation of variations in the major hydrophilic
region was associated with a decrease in the HBsAg
titer.

OBl

OBI is diagnosed by the detection of HBV DNA and
the lack of HBsAg detection with or without anti-HBc
or anti-HBs outside of the pre-seroconversion window
period®®Y, OBI usually depends on the difference in
the sensitivity of the screening assay; for instance,
detection by the HBsAg assay is less sensitive than
the detection of HBV DNA by the PCR assay!**.
Recent epidemiological studies have detected occult
HBV infection worldwide®™. In 2015, Darmawan et
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al* examined 195 healthy young adults who received
universal infant hepatitis B vaccination in Banjarmasin
and reported that the prevalence of HBsAg, anti-
HBc, and anti-HBs was 9 (4.6%), 62 (31.8%), and
96 (49.2%), respectively. Additionally, the authors
detected HBV DNA and confirmed occult HBV infection
in 9 HBsAg-negative and anti-HBc-positive individuals.
Generally, clearance of HBsAg is considered to represent
a disappearance of viremia and disease remission'”"®.
However, OBI is reportedly associated with severe liver
damage and the development of liver cancer®%>¢°7,
Many studies reported that OBI was associated with
advanced liver diseases, such as cirrhosis and HCCP®>?,
However, references regarding this information are
scarce in Indonesia, and further studies will be necessary.

OBI is sometimes related to the decreased activity
of viral replication and mutations in the o determinant
region of the S gene, which encodes amino acid resi-
dues 124-147 of HBsAg. Utsumi et al''® examined
229 healthy children in East Java and reported that
the prevalence of HBsAg positivity was 3.1%; occult
HBV infection was detected in 5 out of 222 HBsAg-
negative individuals. The authors reported that the
T1261 amino acid substitution was frequently found. In
Indonesia, universal vaccination was introduced in the
1990s, but the efficacy has not been fully investigated.
A follow up study is necessary to consider booster
immunization. Thedja et al®® examined 309 HBsAg-
negative blood donors and reported that the prevalence
of anti-HBc and HBV DNA was 134 (43.4%) and 25
(8.1%), respectively. They also examined amino acid
substitutions in the o determinant region in HBsAg and
reported that several amino acid substitutions, such
as T123A, M133L, and T143M, might change the HBs
antigenicity.

Occult HBV infection is sometimes related to high-
risk patients, such as HD patients, HIV patients and
immunosuppressed patients. Utsumi et a/®” examined
118 HIV-infected patients in Surabaya and reported
that the prevalence of HBsAg and HBV DNA was 15.3%
and 27.1%, respectively. HBV reactivation is especially
critical in immunosuppressed OBI patients, and many
clinicians should take precautions'®”. Although reported
in relation to HBV, reactivation in Indonesia is still rare,
and the potential risk for reactivation is considered to
be high!®**4,

HBV INFECTION AMONG HD PATIENTS

Patients on maintenance HD are among the group
at highest risk for HBV infection. Most HBV infection
outbreaks in patients in HD units are caused by
cross-contamination via the following factors: (1)
environmental surfaces, supplies (e.g., hemostats and
clamps), or equipment that is not routinely disinfected
after each use; (2) multiple dose medication vials and
intravenous solutions that are not used exclusively
for one patient; (3) medications for injection that
are prepared in areas adjacent to areas where blood
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samples are handled; and (4) staff members who simul-
taneously care for both HBV-infected and susceptible
patients'>*>*® The risk of HBV transmission from blood-
contaminated items in this setting is greater and more
serious than would be expected for other common
bloodborne viruses'®.

The prevalence of infection is generally lower in
developed countries, which experience occasional
outbreaks, than in developing countries; this difference
might reflect the prevalence of the infection in the
general population®®7%, A study in 2003 in Manitoba,
Canada, showed that 0.8% of HD patients were
positive for the HBsAg®”. A systematic review of HBV
outbreaks in the dialysis units of developed and less-
developed countries published between 1992 and
2014 showed fewer European outbreaks compared
with other countries (P = 0.0046). Moreover, multiple
deficiencies in standard or HD-specific procedures
were the most common routes of patient-to-patient
HBV transmission (80%). A recent multicenter
prospective cohort study among dialysis patients in
Korea revealed that 7.1% were HBsAg-positivel’".
In Vietnam, 7% of HD patients tested positive for
HBsAg'"?. Several studies have also been performed
in Indonesia. In a study conducted in West Java, the
rates of HBsAg and anti-hepatitis C virus (anti-HCV)
seropositivity among HD patients were 6.8% and
73.5%, respectively”?, whereas those in Yogyakarta
were 7% and 81%, respectively*. After almost 20
years, more recent data on the rates of infection in
Yogyakarta showed 11.2% seropositivity for HBsAg
and 80.7% for anti-HCV. Our previous studies in
Surabaya showed that the anti-HCV prevalence was
between 76.3% and 88%"°7”1, whereas our recent
study in private hemodialysis units (HDUs) in Surabaya
showed that the hepatitis B infection prevalence was
0-8.1%. Interestingly, no HBV- or HCV-infected HD
patients were detected in one private HDU that strictly
complied with the adherence to standard and dialysis-
specific infection control precautions, whereas 24.2%
to 60.6% of patients tested positive for anti-HCV in
other private HDUs"®,

In general hospitals in Indonesia, dialyzers are
commonly reused up to a maximum of eight times for
all patients. Following the recommendations for HBV
and HCV infection control issued by the Indonesian
Society of Nephrology, separate rooms are only
available for patients who are HBsAg seropositive but
not for anti-HCV-positive patients. Based on the slightly
higher prevalence of HBV infection compared with a
markedly higher prevalence of HCV infection among
HD patients than the general population (2.5%-10%
and 2.1%-2.3%, respectively) in Indonesia”’>’® and
the practice by which patients with hepatitis B but not
hepatitis C are isolated in separate rooms, there is a
strong possibility that the prevalence of HBV and/or
HCV infections among HD patients is caused by
nosocomial infections. Our previous study also showed
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that the HD duration and number of blood transfusions
were significantly associated with HCV infection but
not with HBV infection'®®. A study in 4 private HDUs in
which serological tests were conducted every 3 mo for
9 mo to investigate the new incidence of hepatitis virus
infections found no new incidence of HBV in any HDU,
whereas the new incidence of HCV was 5.6% during
the third sampling in HDU-C and 11.1% and 13.3%
during the second and third samplings in HDU-D,
respectively”, Due to resource limitations, only 5% of
the patients in the general hospital and 8.6%-83.3% of
patients in the private HDUs with HBsAg seronegativity
were vaccinated for HBV®*”®!, which made the HD
patients more susceptible.

Subgenotype B3 is the most prominent because
this genotype is commonly found among the Javanese
ethnic group; the Javanese group is the main ethnic
group in Indonesia and has mostly settled on Java
Island, which is the Indonesian mainland®®’®, HBV
subgenotypes A2, B2-3, B7-9, C1-2, C5-8, C10-16,
D6, F, and J are unique to Indonesia, with specific
geographic and ethnic distributions®®®. Our studies on
HBV infection among HD patients showed that all of the
HBV/B strains were classified as HBV/B3®*"®], These
studies were performed in Yogyakarta and Surabaya,
which are located on Java Island. We presume that a
study conducted on HBV infection among HD patients
in other parts of Indonesia, especially in East Indonesia
where we found several other unique HBV subgeno-
types, may result in different prominent subgenotypes.

Patients undergoing dialysis potentially have an
increased risk of OBI. OBI harbors a potential risk of
HBV transmission through HD®”\. Inadequate data are
available concerning OBIs among Indonesian chronic
HD patients. In 2013, Rinonce et af®® reported that OBIs
were detected in 21 (14.7%) of 143 HBsAg-negative
patients, and 7 (33.3%) of these 21 patients tested
positive for anti-HBc in Yogyakarta. Most patients
who were co-infected with HBV and HCV had lower
HBsAg titers than patients with only HBV infection,
suggesting that HBV infection was suppressed by HCV
co-infection®®., However, Kanbay et a/®® reported in
2006 that HCV positivity was not a contributing factor
to OBIs in HD patients. Rinonce et a*® also found that
15 (52%) of 29 HBV DNA-positive patients co-infected
with HCV (anti-HCV or HCV RNA-positive) were HBsAg-
positive and that 14 (48%) had occult HBV infections.

HOST GENOME RELATEDNESS

Indonesia consists of five major islands and is the
largest archipelago in the world. Archaeological
evidence revealed that Central and East Java were
occupied by the ancestors of modern humans as
early as 1.9 million years ago. Currently, Indonesia
consists of more than 300 ethnic groups, more than
95% of which are of native Indonesian ancestry. The
largest ethnic group in Indonesia is the Javanese, who
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Table 2 Human leukocyte antigen region in relation to

susceptibility to hepatitis B virus infection

Ethnics Ref.
[97-101]

SNP region rs

HLA-DPA1 rs3077  Chinese, Japanese, Thai

Korean, Indonesian

HLA-DPB1 159277378 Thai [102]
159277535 Chinese, Japanese, [97-99,101,103-106]
Indonesian, Taiwanese
159277542 Chinese, Japanese, [100]
Korean, Thai
rs7770370 Korean [107]
HLA-DQ 159275319 Chinese [108]
HLA-DQA2  1rs9276370 Taiwanese [104]
HLA-DQB1  rs2856718 Chinese, Japanese [98,99]
HLA-DQB2  rs7453920 Chinese, Japanese, [98,99,103,104]
Taiwanese
HLA-DQ/DR rs9272105 Chinese [108]
HLA-DR 1s3135363 Indonesian [106]
HLA-DRB1 Chinese [109]

HLA: Human leukocyte antigen.

primarily live on Java Island and make up approxi-
mately 40% of the total population.

Although single nucleotide polymorphisms (SNPs)
near the interleukin 28B gene (IL28B; IFN-A-3) are
the strongest genetic predictors of the response
to interferon-based therapy for chronic hepatitis
C patients, whether SNPs are associated with the
therapeutic outcome for chronic hepatitis B patients
is controversial®®®!l, These SNPs were also reported
to be associated with spontaneous clearance of HBV
infection, although the data are still limited and
have not been confirmed®®?!, The human leukocyte
antigen (HLA) gene is located in region 6p21.3 and
plays an important role in antigen presentation.
Although technological advancement for sequencing
of the human genome has made the analysis of
many diseases easier, genomic studies in Indonesia
are still limited. Several studies on novel HLA alleles
in Indonesian populations have been conducted™®®?,
However, whether these alleles are associated with
disease is unclear. Yuliwulandari et a/®® examined
HLA alleles of 237 Javanese and Sundanese-Javanese
ethnic groups and reported that the Western Javanese
population was closer to Southwest Asian populations
than Northeast Asian populations. These studies would
be helpful for future studies in anthropology, organ
transplantation, and disease associations in Indonesian
populations.

Several studies, especially in Asian countries,
revealed that host factors were associated with HBV
infection. Host factors, such as age, gender, obesity,
diabetes, and genetic variants, are associated with
persistent infection and disease progression among
HBV-infected individuals. In 2009, Kamatani et
al®” first reported that SNPs in the HLA-DP region
were associated with chronic HBV in a study of 188
Japanese patients with chronic HBV infection and
934 controls. Thereafter, a large number of studies
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concerning HLA regions susceptible to HBV infection
have been reported from Asian countries (Table
2)719%1 A study from the Netherlands reported
that several SNPs, including HLA-DR (rs3135363),
HLA-DP (rs9277535), and a gene-rich HLA Class Il
interval (rs9267665), were independent risk variants
in Indonesian vaccine recipients'®. For instance,
rs3135363 was revealed to be the most significant
contributor to the antibody response in Indonesian
populations. This result supported the finding that the
HLA-DR allele was associated with the host response
to HBsAg vaccination™ "), More recently, Wasityastuti
et al™® reported that the HLA-DPA1 rs3077 variant
was associated with a protective effect by increasing
spontaneously resolved HBV infection and that
combinations of haplotype markers (CA for rs3077-
rs9277535 and GA for rs3135021-rs9277535) were
associated with HBV susceptibility.

CONCLUSION

The HBV infection rate has been reduced by a
universal newborn HepB vaccination program, but
the low birth dose coverage and the presence of a
vaccine escape mutation might cause HBV infection
among children to remain endemic in Indonesia.
OBIs have also been reported among the general
population, patients with chronic liver disease and
patients with immunosuppressive conditions, such as
HD. Additionally, some mutations in the pre-S/S region
play an important role. Genetic and other data show
possible cross-HBV infections among patients in HDUs.
Occult hepatitis B cases might also play an important
role in HBV transmission in Indonesian HDUs.
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