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/-\rticle Info Abstract

Hepatitis B Virus (HBV) infection remains a significant global health concern, with various
genotypes exhibiting distinct clinical characteristics. Occult hepatitis B infection (OBI) is
a latent form of HBV infection that is difficult to detect and poses a risk of transmission,
particularly among high-risk populations such as blood donors, hemodialysis patients,
and kidney transplant recipients. In Indonesia, studies on HBV genotype diversity and
OBI prevalence remain limited, highlighting the need for a systematic analysis better to
understand genotype distribution and its implications for public health. This systematic
review was conducted using the PRISMA guidelines. Literature searches were performed
on Google Scholar, Springer, ResearchGate, ScienceDirect, and PubMed using keywords
related to OBI, HBV genotypes, and the Indonesian population. Studies that met the
inclusion criteria were analyzed to assess genotype distribution and OBI prevalence.
Among 352 screened articles, 35 studies met inclusion criteria. Genotypes B and C were
identified as predominant HBV strains, with regional distribution variations. The highest
OBI prevalence was recorded in eastern Indonesia (13.03%), followed by central (4.31%)
and western (3.36%) regions. Nested PCR was the primary detection method for OBI. The
predominance of genotype C in eastern Indonesia may contribute to higher OBI
prevalence, emphasizing the need for region-specific diagnostic and management
strategies. Further research is necessary to elucidate the association between HBV
genotypes and clinical outcomes in OBI patients.
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Introduction

Hepatitis B virus (HBV) is a type of infection that is responsible
for the inflammation of the liver. HBV is one of the major health
problems in the world, and particularly due to its potential to
cause serious liver complications such as cirrhosis and
hepatocellular carcinoma. HBV counts 254 million people as
victims in 2022, and the number of people infected in Indonesia
stood at 17.5 million of all ages. This indicates Indonesia is one
of the 10 major contributors to the health burden of hepatitis B
infection (World Health Organization, 2024). After the
introduction of the Hepatitis B vaccination program by Indonesia
in 1997, though, the disease is still persistent; as seen in high-

risk groups like patients undergoing dialysis, AIDS patients,
diabetic patients, etc. Thus, understanding the way the infection
occurred and the clinical effects of HBV are necessary for
prevention and treatment strategies that are more effective.

Occult Hepatitis B Infection (OBI) is one of the critical aspects
that require special attention in the study of hepatitis B. OBI
causes various challenges related to clinical management and
increases the risk of HBV transmission. This is because OBI
causes the presence of HBV DNA to be undetectable through
standard serological tests due to low or no levels of HBsAg
antigen in the systemic circulation. This can occur in survivors of
HBV infection who have recovered, but there is still HBV in the
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liver cells and mutates which causes evasion of conventional
serological tests (Raouf et al., 2015). OBI in liver cells is in the
form of covalently closed circular DNA (cccDNA), this form
remains stable in hepatocyte cells and can contribute to the
spread of DNA viruses to other hosts. Especially blood donors or
liver organ donors from patients who have infectious viruses
containing relaxed circular DNA (rcDNA) resulting from
transcription from cccDNA to healthy people (Dong et al., 2018;
Lin et al., 2016).

HBV has several genotypes with distinct geographic spread and
health effects, including their role in liver diseases like cirrhosis
and cancer (Purnamasari et al., 2019). Scientists have identified
at least 10 HBV genotypes labeled A through J (Liu et al., 2021).
Knowing these genotypes helps tailor treatment plans and
vaccines to the type common in each area. Indonesia is an
archipelagic country that has a unique geography and consists of
various ethnicities and cultures that are diverse, which can
possibly affect the distribution of HBV genotypes. Therefore, the
spread of OBl and genotypes across Indonesia plays a key role in
managing HBV prevention and treatment. This systematic
review article aims to give a snapshot of OBI and HBV genotype
distribution in Indonesia hoping to boost public and healthcare
workers' knowledge about HBV infection issues.

Methods
Literature search strategy

This systematic review has been registered in PROSPERO with
the registration ID CRD420251121245. We used the following
methodological approaches, the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines to
find papers on OBl and HBV Genotypes that had been spreading
across Indonesia (Moher et al., 2009; Mateo, 2020; Campbell et
al., 2020). Different search engines such as Google Scholar,
ResearchGate, ScienceDirect, and PubMed were employed to
locate the data or literature. The method sought to find a
suitable combination of keywords like Occult Hepatitis B
Infection, HBV Genotype, Blood donors, Chronic Hepatitis B,
Chronic Hepatitis B patients, Genotypes diversity of HBV, Kidney
transplant, and Indonesia as well as other keywords that support
the search for this systematic review, by combining search tools
such as the use of AND and OR to optimize search results.

Inclusion and exclusion criteria

The inclusion criteria in this systematic review include articles
that are original research results and can be fully accessed. The
included studies must be conducted in populations originating
from Indonesia. The population is made up of individuals who
are concerned with the hepatitis B virus (HBV) infection, which
include blood donors, patients with acute or chronic hepatitis B,
patients with hepatocellular carcinoma (HCC) as well as patients
who have undergone (are undergoing) hemodialysis and/or liver
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transplantation. Furthermore, apart from showing the data on
Occult Hepatitis B Infection (OBI) prevalence, the articles should
also reveal the characteristics of the study group, and the study
subjects' geographic location or demographic distribution.
Another issue to consider for eligibility is getting the survey
subjects to be molecular-based, and that is done through the
hepatitis B virus (HBV) DNA detection technique.

While, exclusion criteria included articles that did not examine
patients with OBl or HBV genotypes in Indonesia. Articles that
only relied on OBI detection through the presence of hepatitis B
core antibodies (anti-HBcAb) or hepatitis B surface antigen
(HBsAg) without further confirmation through HBV DNA
detection were also excluded from the analysis in this systematic
review

Data extraction

Data collected from selected articles include several important
information that support the analysis of this systematic review.
This information contains the level of the presence of Occult
Hepatitis B Infection (OBI), the group of people being studied,
and the demographic places of the patients used to depict the
geographic spread of cases. Furthermore, there are other things
that we can learn from the data like the diagnostic methods that
were in use in each study of the presence of hepatitis B virus
(HBV) DNA, which is an OBI diagnosis indicator. The method of
article selection and screening was intentionally and openly
described following the PRISMA flow diagram, which is
demonstrated in Figure 1. Meta-analysis was not conducted due
to the high heterogeneity in study designs, populations, and
outcome measurements across the included studies.

Ethical clearance

Since this study is a systematic review, no separate ethical
approval submission is required for the conduct of this review.

Quality Assessment and Risk of Bias

Screening was conducted independently by three authors, who
cross-checked each other's work. This process aimed to
minimize bias in the article selection process. The screening was
performed on the title, abstract, and full text of each study based
on pre-established inclusion and exclusion criteria. In cases
where discrepancies in the screening results occurred,
discussions were held among the authors to reach a consensus
on the articles considered problematic. This approach was
intended to maintain objectivity and minimize subjectivity in the
study inclusion process. The methodological evaluation of each
article meeting the inclusion criteria from the initial screening
was conducted using the Joanna Briggs Institute (JBI) Critical
Appraisal Checklist for Prevalence Studies. Selected articles were
those with a satisfactory to good methodological evaluation,
considering factors such as sample selection, clarity of the study
population, and the appropriateness of the diagnostic methods
employed.
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Figure 1. PRISMA flowchart of screening articles

Results

Our identification stage successfully collected 352 scientific
articles from various pages used. The next stage is screening in
accordance with the inclusion and exclusion criteria that have
been set in the method in this systematic review. The analysis
using the JBI Critical Appraisal Checklist for the 35 selected
articles revealed that the methodologies employed in each
article were rated as satisfactory to good. This was
demonstrated by the fact that at least 5 out of 8 questions
showed positive results. In the final stage, we found 35 relevant
scientific articles that met the standards of critical assessment
and were then synthesized as shown in Tables 1 and 2.
Accumulative calculations were carried out based on the sample
origin of all research articles based on Presidential Decree
(Keppres) Number 41 of 1987 with the division of western
Indonesia, central Indonesia, and eastern Indonesia (Figure 2)
(Pembagian Wilayah Republik Indonesia Menjadi 3 (Tiga)
Wilayah Waktu, 1987).

Eastern Indonesia showed the highest prevalence of OBI,

followed by middle Indonesia, while western Indonesia had the
lowest prevalence (Table 1). This condition is based on the
prevalence value obtained through observations using the
nested PCR method. Because OBI DNA analysis in central and
eastern Indonesia did not use real-time PCR or conventional PCR
methods, the data cannot be directly compared with western
Indonesia. However, based on data from western Indonesia, the
prevalence observed using real-time PCR and PCR methods
showed lower figures (Table 1).

The genotype distribution in the various regions of Indonesia,
according to the percentage, indicates that genotype B is the
major one in the western and central regions, with a frequency
of about 80%. On the other hand, in the eastern region of
Indonesia, the prevalence of genotype C is over 70%.
Additionally, to genotypes B and C, genotypes A and D were also
detected but in very small numbers, namely with a prevalence
of less than 1% throughout Indonesia. The exception occurred
in the eastern region, where genotype D was found with a
prevalence of more than 4% (Table 2).
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Figure 2. The division of sample origin regions refers to Presidential Decree (Keppres) Number 41 of 1987, namely as follows: (1) The western
region of Indonesia (yellow) includes all provinces and cities on the island of Sumatra, all provinces and cities on the island of Java, and part of the
Kalimantan region (West Kalimantan and Central Kalimantan); (2) The central region of Indonesia (green) includes part of the Kalimantan region
(South Kalimantan, East Kalimantan, and North Kalimantan), all provinces and cities on the islands of Bali, Nusa Tenggara, and Sulawesi; (3) The
eastern region of Indonesia (blue) includes all provinces and cities on the islands of Maluku and Papua (Wikipedia, 2025)

Table 1. Prevalence of OBl in Indonesia

Characteristics of population

Prevalence of OBI (%)

Geographic Number of Method of Detection
Reference
Area Samples Age range Gender Nested PCR
(Years) (Male/Female) PCR
1-80 1231/534 (Widjaja et al., 1996; Mardian et al.,
(1765 from 2017; Gunardi et al., 2017; Purwono
Western 2145 et al., 2016; Meilani et al., 2016;
Indonesia 2145 identified) 3.36 014 Hadikusumo et al., 2016; Thedja et
al., 2010; Rinonce et al., 2013;
Utsumi et al., 2010)
Central 534 1-41 (50189f?'{3?;:2534 431 ) (Purwono et al., 2016; Darmawan et
Indonesia X . ’ al., 2015; Purnamasari et al., 2019)
identified)
17-25 138/238
Eastern
. 376 (376 from 376 13.03 - (le et al., 2015)
Indonesia . e
identified)
Table 2. Distribution of HBV genotypes in Indonesia
: Number of Genotype (%)
Geographic Area Positive HBV Reference
DNA Samples A B D
(Mardian et al., 2017; Gunardi et al., 2017; Purwono
et al., 2016; Meilani et al., 2016; Hadikusumo et al.,
2016; Rinonce et al., 2013; Utsumi et al., 2010;
Thedja et al., 2010; Utsumi et al., 2016; Widasari et
al., 2014; Mulyanto et al., 2009; Putri et al., 2019;
Western Indonesia 1221 0.41 80.51 0.08 Utama et al., 2011; Wasityastuti et al., 2016; Lusida
et al., 2003; Turyadi et al., 2013; Supiana Dian
Nurtjahyani & Retno Handajani, 2021; Juniastuti et
al., 2013; L. N. Yamani et al., 2015; Wungu et al.,
2019; Ave et al., 2022; Juniastuti et al., 2010;
Prasetyo et al., 2018; Utama et al., 2011)
(Purwono et al., 2016; L. Yamani et al., 2019;
Darmawan et al., 2015; Mulyanto et al., 2009;
Central Indonesia 968 0.31 79.65 0.41 Wahyuni et al., 2019; Utama et al., 2009; Thedja et
al., 2011; Purnamasari et al., 2019; Mulyanto et al.,
2010)
Eastern Indonesia 323 0.62 23.84 433 (Mulyanto et al., 2009; Juniastuti et al., 2011; Thedja

et al., 2011; Lusida et al., 2008; Nurainy et al., 2008)
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Discussion

The results of the systematic review show that the distribution
of OBl prevalence in Indonesia shows striking variations
between regions in Indonesia. The prevalence of OBl in Western
Indonesia according to the data gathered and the detection
method used ranged from 0.14% to 3.36% with a total sample
size of 2145. Meanwhile, the central region of Indonesia
registered an OBI prevalence of 4.31% out of 534 samples,
indicating a heavy OBI burden in this area. Only in the eastern
region of Indonesia, the highest OBI prevalence of 13.03% was
identified from 376 samples and thus, there might be a hidden
public health problem that has not been broadly revealed in this
region. This unevenness in the prevalence can be considered as
a demonstration of OBI transmission complexity and the
necessity of clinical and research settings to use highly sensitive
diagnostic method.

For the three regional groups, the nested PCR method is
commonly used and records more OBI prevalence than the real-
time PCR and conventional PCR methods. These results are
consistent with previous findings showing that the detection
method used has a major influence on the estimation of OBI
prevalence. The nested PCR method is the main choice in OBI
detection because of its ability to detect HBV DNA at very low
levels, which are often undetectable by conventional PCR or
gPCR (Raimondo et al., 2019; Liu et al., 2021). This is due to the
two-stage amplification mechanism used in nested PCR, where
the second primer will amplify the product of the first
amplification, thereby increasing the sensitivity and specificity of
detection. In addition, nested PCR can minimize the risk of non-
specific amplification that can occur in conventional PCR, as well
as overcome the limitations of qPCR which sometimes fails to
detect very small amounts of DNA due to the detection
threshold of the device or the presence of inhibitors in the
sample (Raimondo et al., 2019). Therefore, nested PCR is a highly
recommended method in OBI surveillance, especially in
populations with low levels of viremia.

This high number is likely caused by several factors, such as the
high level of endemicity of HBV infection in eastern Indonesia
(Yano et al., 2015; Kemenkes RI, 2022). Limited access to health
services and less than optimal coverage of birth dose HBV
vaccination (World Health Organization, 2023; Kementerian
Kesehatan Republik Indonesia, 2023). The presence of genetic
factors in a population may also contribute to the tendency to
maintain infection in the form of OBI (Zhang et al., 2019). This
condition risks increasing the incidence of latent transmission,
especially in risk populations such as immunocompromised
patients or blood transfusion recipients. Additionally, low
coverage of molecular-based screening can also cause OBI cases
to go undetected optimally. However, further research is
needed to specifically identify these risk factors. These findings
underline the urgency of implementing a broader and
standardized OBI detection strategy throughout Indonesia,
especially in areas with high prevalence. Furthermore, the
distribution of HBV genotypes also influences the emergence of
OBI, where more aggressive genotypes have the potential to
increase the risk of long-term complications and strengthen the
persistence of infection. (6) Therefore, knowing the HBV
genotype is an important step in reducing the risk of OBI.

The identification of the high rate of OBI in eastern Indonesia is
consistent with the spread of hepatitis B virus (HBV) genotypes

in that part of the country. The HBV distribution profile in
Indonesia mainly comprises genotypes B and C, with the
patterns of each region, which are western, central, and eastern
Indonesia, being different. Genotype B is widespread in the
western and central areas, and previously it has been the most
frequent genotype in the Southeast Asia region, including
Indonesia. Genotype B common in Asia including Indonesia, has
a connection to earlier HBeAg seroconversion, milder
histological activity, and better results with interferon therapy
compared to other genotypes. It also has alink to a lower chance
of cirrhosis and hepatocellular carcinoma (HCC) developing
(Hayashi et al., 2021). On the other hand eastern Indonesia
shows the highest rates of genotype C compared to genotype B.
This points to differences in the virus's genetic clusters in the
region. This variation is suggested to have been affected by
ethnogenetic factors and the history of population migration in
eastern Indonesia. Genotype C is an aggressive form of the
disease, including slow or no HBeAg seroconversion rates, high
viral loads, and higher frequencies of basal promoter mutations
T1762/A1764 and pre-S deletion, which significantly increase
the risk of HCC (Lin & Kao, 2015; Hayashi et al., 2021). The fact
that the prevalence of genotype C is higher may also be one of
the causes of the high OBI rate in eastern Indonesia, as the
characteristics of this genotype tend to support the
perseverance of the virus in the body and potentially cause
hidden infections.

Concerning genotypes B and C, which are positioned at the top
of the Indonesian genotype chain, this country is also the
birthplace of some studies that revealed the existence of minor
genotypes, namely genotypes A and D, which have been
detected in a very small number of particular geographical
regions. Although genotypes A and D are not frequently seen, it
is important to note that the presence of those genotypes
implies the potential of the virus invasion from other places,
which might be due to the movement of people or cross-country
transmission. Genotypes A and D themselves are known to have
a wide global distribution, covering Sub-Saharan Africa, Europe,
Central Asia, and countries in the Mediterranean region (Lin &
Kao, 2015). Genotype A has a high level of chronicity after acute
infection, although the response to interferon therapy is better
than other genotypes, then genotype A has a higher rate of
HBeAg and HBsAg seroconversion compared to genotypes C and
D (Tian & Jia, 2016; Chien et al., 2019). Meanwhile, genotype D
shows a tendency for more severe disease progression
compared to genotype A, with a slower rate of seroconversion
and a high prevalence of BCP mutations, and a relatively low
response to interferon therapy (Tian & Jia, 2016; Chien et al.,
2019).

These genotype distribution differences will determine the
optimal therapeutic interventions and HBV management policy
tracks for Indonesia. The predominance of genotype C in the
eastern part of Indonesia could probably be a sign of the
requirement to start the early-stage detection campaign and to
perform more aggressive disease management focused on the
prevention of long-term complications that are possible to result
from the late stage of the infection. At the same time, the
unabated spread of genotype B in the west and the center very
well proves that the vaccine, which has been extensively used in
those regions, was and is still highly effective.
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Conclusion

This systematic review shows how OBI rates and HBV
genotypes differ across Indonesia. OBl is most common in
eastern Indonesia (13.03%) then central (4.31%), and
western (3.36%) areas. Genotype B is more common in
western and central Indonesia, while genotype C dominates
the east. Genotype C linked to long-lasting infection and low
virus levels, might explain the high OBI rates in the East.
These results highlight the need for diagnosis and treatment
plans that consider location and genetics. These findings
emphasize the importance of diagnostic and management
strategies that consider geographic and genetic factors, as
well as the need for increased molecular screening to reduce
the risk of long-term complications. Therefore, Indonesia
should focus on preventing and spotting OBI using a region-
based approach to control hepatitis B.

Conflict of Interest

No potential competing interest was reported by the
authors.

Acknowledgement

This study was funded by the PAN-ASEAN Coalition for
Epidemic and Outbreak Preparedness (PACE-UP; German
Academic Exchange Service (DAAD) Project ID: 57592343).
The funder has no role in the study design, data collection
and analysis, decision to publish or preparation of the
manuscript.

Author contribution

The study was conceptualized and designed by TPV, KS,
TNM, and FAF, who also supervised the research process
and critically reviewed the manuscript. NSM conducted the
literature search, performed study selection, data
extraction, and drafted the initial manuscript, including the
section on quality assessment and risk of bias. TNM and TPV
provided expert input on the virological relevance of occult
hepatitis B infection. LHS provided general oversight and
clinical validation of the content. All authors read and
approved the final version of the manuscript.

References

Ave, A. R., Putra, A. E., & Miro, S. (2022). Gene X Two Triple
Mutations Predominance on Chronic Hepatitis B Virus in
Padang, West Sumatra Indonesia. The Indonesian Journal
of Gastroenterology, Hepatology, and Digestive
Endoscopy, 23(2), 206-211.
https://doi.org/10.24871/2322022206-211

Campbell, M., McKenzie, J. E., Sowden, A., Katikireddi, S. V.,
Brennan, S. E., Ellis, S., Hartmann-Boyce, J., Ryan, R,,
Shepperd, S., Thomas, J., Welch, V., & Thomson, H. (2020).
Synthesis without meta-analysis (SWiM) in systematic
reviews: Reporting guideline. The BMJ, 368, 1-6.
https://doi.org/10.1136/bm;j.16890

Chien, R. N., Kao, J. H., Peng, C. Y., Chen, C. H., Liu, C. J., Huang,

Journal of Agromedicine and Medical Sciences. 2025. 11(3): 130-138

Y. H., Hu, T. H,, Yang, H. I., Lu, S. N., Ni, Y. H., Chuang, W.
L., Lee, C. M., Wu, J. C., Chen, P. J., & Liaw, Y. F. (2019).
Taiwan consensus statement on the management of
chronic hepatitis B. Journal of the Formosan Medical
Association, 118(1P1), 7-38.
https://doi.org/10.1016/j.jfma.2018.11.008

Darmawan, E., Turyadi, El-Khobar, K. E., Nursanty, N. K. D.,
Thedja, M. D., & Muljono, D. H. (2015). Seroepidemiology
and Occult Hepatitis B Virus Infection in Young Adults in
Banjarmasin, Indonesia. Journal of Medical Virology, 87(2),
199-207. https://doi.org/10.1002/jmv.24045

Dong, J., Ying, J., Qiu, X., Lu, Y., & Zhang, M. (2018). Advanced
Strategies for Eliminating the cccDNA of HBV. Digestive
Diseases and Sciences, 63(1), 7-15.
https://doi.org/10.1007/s10620-017-4842-1

Gunardi, H., Iskandar, M. Y., Turyadi, le, S. I., Dwipoerwantoro,
P. G., Gani, R. A., & Muljono, D. H. (2017). Hepatitis B virus
infection in children of HBV-related chronic liver disease
patients: a study of intra-familial HBV transmission.
Hepatology International, 11(1), 96-104.
https://doi.org/10.1007/s12072-016-9764-z

Hadikusumo, A. A., Utsumi, T., Amin, M., Khairunisa, S. Q.,
Istimagfirah, A., Wahyuni, R. M., Lusida, M. |., Soetjipto,
Rianto, E., Juniastuti, & Hayashi, Y. (2016). High rates of
hepatitis B virus (HBV),hepatitis C virus (HCV),and human
immunodeficiency virus infections and uncommon HBV
genotype/subtype and HCV subtype distributions among
transgender individuals in Surabaya,Indonesia. Japanese
Journal of Infectious Diseases, 69(6), 493-499.
https://doi.org/10.7883/yoken.JJID.2015.384

Hayashi, S., Nagaoka, K., & Tanaka, Y. (2021). Blood-based
biomarkers in hepatitis b virus-related hepatocellular
carcinoma, including the viral genome and glycosylated
proteins. International Journal of Molecular Sciences,
22(20). https://doi.org/10.3390/ijms222011051

le, S. I, Turyadi, Sidarta, E., Sadhewa, A., Purnomo, G. A,
Soedarmono, Y. S. M., Pattiiha, M. Z., Thedja, M. D.,
Harahap, A. R., & Muljono, D. H. (2015). High prevalence
of hepatitis B virus infection in young adults in Ternate,
eastern Indonesia. American Journal of Tropical Medicine
and Hygiene, 93(6), 1349-1355.
https://doi.org/10.4269/ajtmh.15-0331

Juniastuti, J., Bimo Aksono, E., Utsumi, T., Yano, Y., Soetjipto, S.,
Hayashi, Y., Hotta, H., Abdul Rantam, F., Ontoseno
Kusumobroto, H., & Inge Lusida, M. (2010). Analyses of
Precore and Core Promoter Mutations of Hepatitis B Virus
in Patients with Chronic Hepatitis B in Surabaya, Indonesia.
Microbiology Indonesia, 4(3), 143-148.
https://doi.org/10.5454/mi.4.3.8

Juniastuti, Utsumi, T., Aksono, E. B., Yano, Y., Soetjipto, Hayashi,
Y., Hotta, H., Rantam, F. A., Ontoseno, H. K., & Lusida, M. I.
(2013). Predominance of precore mutations and clinical
significance of basal core promoter mutations in chronic
hepatitis B virus infection in Indonesia. Biomedical
Reports, 1(4), 522-528.
https://doi.org/10.3892/br.2013.106

135



Muhammadiy et a/

Juniastuti, Utsumi, T., Nugrahaputra, V. E., Amin, M., Soetjipto,
Hayashi, Y., Hotta, H., & Lusida, M. I. (2011). Another Novel
Subgenotype of Hepatitis B Virus Genotype C From
Papuans of Highland Origin. Journal of Medical Virology,
83, 225-234. https://doi.org/10.1002/jmv

Kemenkes RI. (2022). Profil Kesehatan Indonesia 2021. In
Pusdatin.Kemenkes.Go.ld.

Kementerian Kesehatan Republik Indonesia. (2023). Manajemen
Program Hepatitis B dan C. Kementerian Kesehatan
Rebublik Indonesia.
https://cdn.who.int/media/docs/default-
source/searo/indonesia/non-who-publications/2023-
guideline-for-program-management-of-hepatitis-b-and-
c.pdf?sfvrsn=f7373309_1&download=true

Lin, C. L., & Kao, J. H. (2015). Hepatitis B virus genotypes and
variants. Cold Spring Harbor Perspectives in Medicine, 5(5),
1-19. https://doi.org/10.1101/cshperspect.a021436

Lin, C. L., Yang, H. C., & Kao, J. H. (2016). Hepatitis B virus: New
therapeutic perspectives. Liver International, 36(October
2015), 85-92. https://doi.org/10.1111/liv.13003

Liu, Z., Zhang, Y., Xu, M, Li, X., & Zhang, Z. (2021). Distribution of
hepatitis B virus genotypes and subgenotypes. Medicine
(United States), 100(50), E27941.
https://doi.org/10.1097/MD.0000000000027941

Lusida, M. I., Nugrahaputra, V. E., Soetjipto, Handajani, R.,
Nagano-Fujii, M., Sasayama, M., Utsumi, T., & Hotta, H.
(2008). Novel subgenotypes of hepatitis B virus genotypes
C and D in Papua, Indonesia. Journal of Clinical
Microbiology, 46(7), 2160-2166.
https://doi.org/10.1128/JCM.01681-07

Lusida, M. I., Surayah, Sakugawa, H., Nagano-Fujii, M., Soetjipto,
Mulyanto, Handajani, R., Boediwarsono, Setiawan, P. B.,
Nidom, C. A., Ohgimoto, S., & Hotta, H. (2003). Genotype
and Subtype Analyses of Hepatitis B Virus (HBV) and
Possible Co-Infection of HBV and Hepatitis C Virus (HCV) or
Hepatitis D Virus (HDV) in Blood Donors, Patients with
Chronic Liver Disease and Patients on Hemodialysis in
Surabaya, Indonesia. Microbiology and Immunology,
47(12), 969-975.

Mardian, Y., Yano, Y., Wasityastuti, W., Ratnasari, N., Liang, Y.,
Putri, W. A., Triyono, T., & Hayashi, Y. (2017). Genetic
polymorphisms of HLA-DP and isolated anti-HBc are
important subsets of occult hepatitis B infection in
Indonesian blood donors: A case-control study. Virology
Journal, 14(1), 1-11. https://doi.org/10.1186/s12985-017-

0865-7

Mateo, S. (2020). A procedure for conduction of a successful
literature review using the PRISMA method.
Kinesitherapie, 20(226), 29-37.

https://doi.org/10.1016/j.kine.2020.05.019

Meilani, Takako Utsumi, Juniastuti, Amin, M., Soetjipto,
Yoshitake Hayashi, & Lusida, M. . (2016). High Prevalence
of Occult Hepatitis B Infection (OBI) and its Molecular
Characteristics among Pregnant Women in Surabaya,
Indonesia.  Microbiology  Indonesia, 10(1), 1-8.
https://doi.org/10.5454/mi.10.1.1

Journal of Agromedicine and Medical Sciences. 2025. 11(3): 130-138

Mobher, D., Liberati, A., Tetzlaff, J., Altman, D. G., Antes, G.,
Atkins, D., Barbour, V., Barrowman, N., Berlin, J. A., Clark,
J., Clarke, M., Cook, D., D’Amico, R., Deeks, J. J., Devereaux,
P. J., Dickersin, K., Egger, M., Ernst, E., Ggtzsche, P. C,, ...

Tugwell, P. (2009). Preferred reporting items for
systematic reviews and meta-analyses: The PRISMA
statement. PLoS Medicine, 6(7).

https://doi.org/10.1371/journal.pmed.1000097

Mulyanto, Depamede, S. N., Surayah, K., Tjahyono, A. A. H.,
Jirintai, Nagashima, S., Takahashi, M., & Okamoto, H.
(2010). Identification and characterization of novel
hepatitis B virus subgenotype C10 in Nusa Tenggara,
Indonesia. Archives of Virology, 155(5), 705-715.
https://doi.org/10.1007/s00705-010-0628-x

Mulyanto, Depamede, S. N., Surayah, K., Tsuda, F., Ichiyama, K.,
Takahashi, M., & Okamoto, H. (2009). A nationwide
molecular epidemiological study on hepatitis B virus in
Indonesia: Identification of two novel subgenotypes, B8
and C7. Archives of Virology, 154(7), 1047-1059.
https://doi.org/10.1007/s00705-009-0406-9

Nurainy, N., Muljono, D. H., Sudoyo, H., & Marzuki, S. (2008).
Genetic study of hepatitis B virus in Indonesia reveals a
new subgenotype of genotype B in east Nusa Tenggara.
Archives of Virology, 153(6), 1057-1065.
https://doi.org/10.1007/s00705-008-0092-z

Pembagian Wilayah Republik Indonesia Menjadi 3 (Tiga) Wilayah
Waktu, Pub. L. No. KEPUTUSAN PRESIDEN REPUBLIK
INDONESIA NOMOR 41, Presiden Republik Indonesia
(1987).

Prasetyo, A. A., Marwoto, Adnan, Z. A., & Hartono. (2018).
Molecular status of Human Immunodeficiency Virus,
Hepatitis B virus, and Hepatitis C virus among injecting
drug male commercial sex workers in Surakarta, Indonesia.
Journal of Physics: Conference Series, 1022(1).
https://doi.org/10.1088/1742-6596/1022/1/012044

Purnamasari, Y., Tien, Arimaswati, Syarifin, A. N. K., Ali, A., &
Massi, N. (2019). Genotype and Serotype Identification of
Hepatitis B Virus in Chronic Hepatitis B Patients Treated
with Telbivudine. Journal of Physics: Conference Series,
1374(1). https://doi.org/10.1088/1742-
6596/1374/1/012025

Purwono, P. B., Juniastuti, Amin, M., Bramanthi, R., Nursidah,
Resi, E. M., Wahyuni, R. M., Yano, Y., Soetjipto, Hotta, H.,
Hayashi, Y., Utsumi, T., & Lusida, M. I. (2016). Hepatitis B
virus infection in Indonesia 15 years after adoption of a
universal infant vaccination program: Possible impacts of
low birth dose coverage and a vaccine-escape mutant.
American Journal of Tropical Medicine and Hygiene, 95(3),
674—679. https://doi.org/10.4269/ajtmh.15-0121

Putri, W. A., Yano, Y., Yamani, L. N., Liang, Y., Yan Mardian,
Utsumi, T., Soetjipto, Lusida, M. I|., & Hayashi, Y. (2019).
Association between quasispecies variants of hepatitis B
virus, as detected by high-throughput sequencing, and
progression of advanced liver disease in Indonesian
patients. Molecular Medicine Reports, 20, 16-24.
https://doi.org/10.3892/mmr.2019.10250

136



Muhammadiy et a/

Raimondo, G., Locarnini, S., Pollicino, T., Levrero, M., Zoulim, F.,
Lok, A. S., Allain, J. P., Berg, T., Bertoletti, A., Brunetto, M.
R., Bruno, R., Chen, D. S., Coppola, N., Cornberg, M., Craxi,
A., Dandri, M., Di Marco, V., Ferrari, C., Gaeta, G. B., ...
Yuen, M. F. (2019). Update of the statements on biology
and clinical impact of occult hepatitis B virus infection.
Journal of Hepatology, 71(2), 397-408.
https://doi.org/10.1016/j.jhep.2019.03.034

Raouf, H. E., Yassin, A. S., Megahed, S. A., Ashour, M. S., &
Mansour, T. M. (2015). Seroprevalence of occult hepatitis
B among Egyptian paediatric hepatitis C cancer patients.
Journal  of  Viral  Hepatitis, 22(2), 101-109.
https://doi.org/10.1111/jvh.12260

Rinonce, H. T., Yano, Y., Utsumi, T., Heriyanto, D. S,
Anggorowati, N., Widasari, D. I., Lusida, M. 1., Soetjipto,
Prasanto, H., Hotta, H., & Hayashi, Y. (2013). Hepatitis B
and C Virus Infection Among Hemodialysis Patients in
Yogyakarta, Indonesia: Prevalence and Molecular Evidence
for Nosocomial Transmission. Journal of Medical Virology,
85,1348-1361. https://doi.org/10.1002/jmv.23581

Supiana Dian Nurtjahyani, & Retno Handajani. (2021).
Phylogenetic Analysis Related to Hepatitis B Virus based on
Region Surfaces in Tuban, East Java Province, Indonesia.
Indian Journal of Forensic Medicine & Toxicology, 15(4),
2639-2643. https://doi.org/10.37506/ijfmt.v15i4.17103

Thedja, M. D., Muljono, D. H., Nurainy, N., Sukowati, C. H. C.,
Verhoef, J., & Marzuki, S. (2011). Ethnogeographical
structure of hepatitis B virus genotype distribution in
Indonesia and discovery of a new subgenotype, B9.
Archives of Virology, 156(5), 855—868.
https://doi.org/10.1007/s00705-011-0926-y

Thedja, M. D., Roni, M., Harahap, A. R., Siregar, N.C., le, S. I., &
Muljono, D. H. (2010). Occult hepatitis B in blood donors
in Indonesia: Altered antigenicity of the hepatitis B virus
surface protein. Hepatology International, 4(3), 608—614.
https://doi.org/10.1007/s12072-010-9203-5

Tian, Q., & lJia, J. (2016). Hepatitis B virus genotypes:
epidemiological and clinical relevance in Asia. Hepatology
International, 10(6), 854-860.
https://doi.org/10.1007/s12072-016-9745-2

Turyadi, Thedja, M. D., lg, S. |., Harahap, A. R., El-Khobar, K. E.,
Roni, M., & Muljono, D. H. (2013). HBsAg, HBeAg and HBV
DNA level changes and precore/basal core promoter
mutations in the natural history of chronic hepatitis B in
Indonesian patients. Hepatology International, 7(4), 969—
980. https://doi.org/10.1007/s12072-013-9438-z

Utama, A., Octavia, T. I., Dhenni, R., Miskad, U. A., Yusuf, |., & Tai,
S. (2009). Hepatitis B virus genotypes/subgenotypes in
voluntary blood donors in Makassar, South Sulawesi,
Indonesia. Virology Journal, 6, 1-9.
https://doi.org/10.1186/1743-422X-6-128

Utama, A., Siburian, M. D., Purwantomo, S., Intan, M. D. B,,
Kurniasih, T. S., Gani, R. A., Achwan, W. A., Arnelis,
Lelosutan, S. A., Lukito, B., Harmono, T., Zubir, N., Julius,
Soemohardjo, S., Lesmana, L. A., Sulaiman, A., & Tai, S.
(2011). Association of core promoter mutations of

Journal of Agromedicine and Medical Sciences. 2025. 11(3): 130-138

hepatitis b virus and viral load is different in HBeAg(+) and
HBeAg(-) patients. World Journal of Gastroenterology,
17(6), 708-716. https://doi.org/10.3748/wjg.v17.i6.708

Utsumi, T., Pranawa, Lusida, M. I., Yano, Y., Wahyuni, R. M.,
Istimagfiroh, A., Amin, M., Rinonce, H. T., Juniastuti,
Wardana, A., Tjempakasari, A., Basuki, W., Soetjipto,
Hotta, H., & Hayashi, Y. (2016). Prevalence and risk factors
of hepatitis B and C virus infections among hemodialysis
patients from private hemodialysis units in Surabaya,
Indonesia. Southeast Asian Journal of Tropical Medicine
and Public Health, 47(5), 927-934.

Utsumi, T., Yano, Y., Lusida, M. I., Amin, M., Soetjipto, Hotta, H.,
& Hayashi, Y. (2010). Serologic and molecular
characteristics of hepatitis B virus among school children
in East Java, Indonesia. American Journal of Tropical
Medicine and Hygiene, 83(1), 189-193.
https://doi.org/10.4269/ajtmh.2010.09-0589

Wahyuni, R. M., Utsumi, T., Juniastuti, Yano, Y., Murti, I. S., Amin,
M., Yamani, L. N., Istimagfiroh, A., Purwono, P. B,
Soetjipto, Lusida, M. I., & Hayashi, Y. (2019). Analysis of
hepatitis B virus genotype and gene mutation in patients
with advanced liver disease in east Kalimantan, Indonesia.
Biomedical Reports, 10(5), 303-310.
https://doi.org/10.3892/br.2019.1202

Wasityastuti, W., Yano, Y., Widasari, D. I, Yamani, L. N.,
Ratnasari, N., Heriyanto, D. S., Okada, R., Tanahashi, T.,
Murakami, Y., Azuma, T., & Hayashi, Y. (2016). Different
variants in reverse transcriptase domain determined by
ultra-deep sequencing in treatment-naive and treated
indonesian patients infected with hepatitis B virus. Kobe
Journal of Medical Sciences, 62(1), E1-ES.

Widasari, D. I., Yano, Y., Heriyanto, D. S., Utsumi, T., Yamani, L.
N., Rinonce, H. T., Wasityastuti, W., Lusida, M. |., Soetjipto,
Okada, R., Murakami, Y., Tanahashi, T., Azuma, T., &
Hayashi, Y. (2014). A deep-sequencing method detects
drug-resistant mutations in the hepatitis B Virus in
Indonesians. Intervirology, 57(6), 384-392.
https://doi.org/10.1159/000366420

Widjaja, S., Simon, S., Ali, S., Listiawan, I, Widyastuti, A.,
Kurniawati, S., Depla, E., & Yap, S. H. (1996). Concomitant
findings of anti-HBc as a sole marker for hepatitis B virus
infection and elevated serum transaminases are
associated with a high prevalence of hepatitis C virus
infection. International Hepatology Communications, 5(2),
112-121. https://doi.org/10.1016/0928-4346(96)00288-5

Wikipedia. (2025). Zona waktu Indonesia. Wikipedia.
https://id.wikipedia.org/wiki/Zona_waktu_Indonesia

World Health Organization. (2023). Report  and
recommendations from the 2023 meeting of the WHO
Strategic and Technical Advisory Group on HIV , Viral
Hepatitis and Sexually Transmitted Infections ( STAG-HHS )
(Issue November).
https://www.who.int/publications/m/item/stag-hhs-
meeting-report-2023

World Health Organization. (2024). Global Hepatitis Report
2024.

137



Muhammadiy et a/ Journal of Agromedicine and Medical Sciences. 2025. 11(3): 130-138

https://www.who.int/publications/i/item/978924009167 Yamani, L., Triani, E., Amin, M., Juniastuti, J., Utsumi, T.,
2 Soetjipto, S., Nasronudin, N., Yano, Y., Hotta, H., Hayashi,
Y., & Llusida, M. (2019). Prevalence and genotype
distribution of hepatitis B virus among migrant workers in
Lombok Island, Indonesia. Asian Pacific Journal of Tropical
Medicine, 13(1), 8-16. https://doi.org/10.4103/1995-
7645.273568

Wungu, C. D. K., Amin, M., Kholili, U., Prabowo, G. I., Setiawan,
P. B., Soetjipto, & Handajani, R. (2019). Distribution of
Hepatitis B Virus Genotypes Among Patients at Internal
Medicine Unit, Dr. Soetomo General Hospital, Surabaya.
Warmadewa Medical Journal, 4(1), 6-13.
https://doi.org/10.22225/wm;j.4.1.1032.6-13 Yano, Y., Utsumi, T., Lusida, M. I., & Hayashi, Y. (2015). Hepatitis

B virus infection in Indonesia. World Journal of

Gastroenterology, 21(38), 10714-10720.

https://doi.org/10.3748/wjg.v21.i38.10714

Yamani, L. N., Yano, Y., Utsumi, T., Juniastuti, Wandono, H.,
Widjanarko, D., Triantanoe, A., Wasityastuti, W., Liang, Y.,
Okada, R., Tanahashi, T., Murakami, Y., Azuma, T,
Soetjipto, Lusida, M. ., & Hayashi, Y. (2015). Ultradeep Zhang, Z., Wang, C,, Liu, Z., Zou, G., Li, J., & Lu, M. (2019). Host

sequencing for detection of quasispecies variants in the genetic determinants of hepatitis B virus infection.
major hydrophilic region of hepatitis b virus in Indonesian Frontiers in Genetics, 10(JUL), 1-24.
patients. Journal of Clinical Microbiology, 53(10), 3165— https://doi.org/10.3389/fgene.2019.00696

3175. https://doi.org/10.1128/JCM.00602-15

138



