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Introduction 

The hepatitis B virus is a significant public 

health concern globally [1], even after the 

introduction of the HBV vaccine[2]. A particular 

type of hepatitis B virus infection known as occult 

hepatitis B (OHB) is distinguished by the absence of 

hepatitis B surface antigen (HBsAg) in the serum 

despite the presence of viral DNA [3, 4]. This 
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A B S T R A C T 

Background: Occult hepatitis B infection is a significant public health concern in 

Southeast Asia. This systematic review and meta-analysis were conducted to provide 

detailed information about the pooled prevalence of OHB in Southeast Asia. Methods: 

A systematic search for articles describing the prevalence of OHB within Southeast 

Asian countries was conducted following the Preferred Reporting Items for Systematic 

Reviews and Meta-analysis (PRISMA) guidelines. Our search returned fifteen (15) 

eligible articles involving 1864 OHB cases representing seven (7) Asian countries. A 

meta-analysis was performed on our eligible studies using the random effect model. A 

protocol was registered with PROSPERO (CRD42023422981). Results: The pooled 

prevalence of OHB in Southeast Asia was relatively high [10.5% (95% CI, 6.8% – 

16.0%; I2 = 98.37%; p < 0.001)]. Cambodia (51.2%, CI: 48.3 – 54.0%) had the highest 

estimate for OHB among the Southeast Asian countries. There was a significant 

difference in the prevalence of OHB with the year of study and types of study designs 

at p < 0.001. Between 2006 and 2010, studies had the highest pooled prevalence (25.0%, 

CI: 12.0 – 44.8%). There was a decrease in OHB pooled prevalence at the beginning of 

2011. Conclusion: The findings of this review revealed a significant prevalence of OHB 

in Southeast Asia (10.5%) and a fall in the incidence of OHB over the last decade in 

Southeast Asia. The high prevalence of OHB in Southeast Asia, despite the drop in OHB 

incidence within the previous decades, stirs the need for an effective HBV prevention 

and control scheme. 
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occurrence presents a severe problem for diagnosing 

and treating hepatitis B because people with occult 

infections may go unnoticed and pose a risk of 

spreading the disease [4,5]. Particularly in Southeast 

Asia, where hepatitis B infection is dominant, the 

prevalence and significance of concealed hepatitis B 

have attracted considerable attention [6]. This area 

has been classified as an OHB hotspot with a 

significant effect on public health [7]. 

In Southeast Asia, hepatitis B infection is a 

severe public health issue due to the high endemicity 

in several countries [7]. According to studies, some 

people in this region with chronic hepatitis B 

infection may also have occult hepatitis B [4, 8, 9]. 

Various populations have different OHB prevalence 

rates, which are impacted by variables like location, 

population demographics, and screening 

techniques[8, 10–12].  

Numerous epidemiological studies have 

emphasised Southeast Asia's high prevalence of 

undetected hepatitis B. For instance, a Thai study 

found that among chronic hepatitis B patients who 

did not test positive for HBsAg, OHB prevalence 

was around 20%. Similarly, investigations in other 

Southeast Asian nations like Vietnam, Indonesia, 

and Malaysia have revealed prevalence rates 

ranging from 10% to 30% in various at-risk 

populations [4, 13–15].  

Occult hepatitis B has critical clinical 

repercussions since it can lead to progressive liver 

damage and spread the HBV virus. Although people 

with OHB may have undetectable HBsAg levels, 

they frequently have detectable HBV DNA levels 

showing continuous viral replication [16, 17]. This 

ongoing viral replication can cause liver fibrosis, 

inflammation, and, ultimately, the emergence of 

hepatocellular cancer (HCC) [18].  

Occult hepatitis B also presents a problem 

in the context of organ transplantation and blood 

transfusions [19]. Routine screening tests that do not 

detect HBsAg may unintentionally transmit occult 

HBV to vulnerable people, accelerating the disease's 

spread. Furthermore, the likelihood of the receiver 

contracting OHB after an organ transplant is 

increased, which could make the process more 

complex [19–21].  

Several multifaceted, poorly understood 

mechanisms cause occult hepatitis B in Southeast 

Asia. Viral mutations, host immune responses, and 

co-infections are just a few theories explaining why 

hidden infections happen. The emergence of occult 

hepatitis B is heavily dependent on viral alterations. 

Point mutations in the HBV genome's pre-S or S 

region can lead to faulty or shortened HBsAg 

production, making it impossible to detect using 

standard serological techniques. These mutations 

may occur naturally or due to the host immune 

system or antiviral treatment exerting selection 

pressure [22].  

Host immunological responses also 

influence the enduring presence of occult hepatitis 

B. As a result of the immune system's persistent 

strain on the virus in chronically infected people, 

escape mutants and concealed infection occur. The 

development of occult hepatitis B may also be 

influenced by host variables such as genetic 

differences in immune response genes and 

compromised cellular immunological responses [23, 

24].  

The development of hidden hepatitis B has 

been linked to co-infections, especially with other 

hepatitis viruses. HBV replication and expression 

can be altered by co-infection with hepatitis C 

(HCV) or the hepatitis D viruses (HDV), resulting 

in occult infection [25, 26]. The interaction between 

different viral infections may affect how the disease 

develops and how well treatments work [27].  

Sensitive nucleic acid amplification 

methods are required for accurate occult hepatitis B 

diagnosis to identify low amounts of HBV DNA 

without HBsAg. Numerous techniques have been 

used to detect occult infection, including real-time 

polymerase chain reaction (PCR), nested PCR, and 

branched DNA tests. Variables like availability, 

cost-effectiveness, sensitivity, and specificity 

influence the selection of a diagnostic technique [13, 

28, 29].  

Southeast Asia is especially susceptible to 

the occult hepatitis B danger due to the region's high 

hepatitis B prevalence. The unusual epidemiology 

of OHB in the area results from the interaction of 

many elements, including co-infections, genetic 

variants, virus and host characteristics, and 

environmental factors. Effective disease 

management, prevention tactics, and public health 

initiatives depend on understanding the prevalence, 

clinical outcomes, and risk factors related to OHB in 

Southeast Asia [30, 31].  

Despite the significant burden of OHB in 

Southeast Asian countries, the pooled prevalence of 

the occurrence of OHB in Southeast Asia is yet to be 

reported. This systematic review and meta-analysis 
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provide adequate information in that regard. To our 

knowledge, this systematic review and meta-

analysis is the first of its kind. The findings of this 

study will provide baseline data on the pooled 

prevalence of OHB in Southeast Asia, and it will 

help healthcare providers and policymakers with 

practical OHB managerial tips and policies that will 

help reduce the associated OHB morbidity in 

Southeast Asia countries and entire Asia. 

Methods 

Study design and protocol 

This systematic review and meta-analysis 

had a study protocol registered with the 

PROSPERO, a systematic review protocol database 

with the registration ID CRD42023422981. The 

PRISMA guideline was used as a checklist for this 

study (Supplementary file K1). 

Search strategy, inclusion, and exclusion criteria   

A thorough search was conducted using 

various databases and search criteria to guarantee 

that no existing or ongoing reviews on "Occult 

hepatitis B in Southeast Asia" were duplicated. We 

first searched PROSPERO and the Database of 

Abstracts of Reviews of Effects (DARE) for 

ongoing or past reviews. PubMed, Scopus, Google 

Scholar, and ScienceDirect were searched among 

four international databases to learn more about the 

prevalence of occult hepatitis B in Southeast Asian 

nations. 

Search phrases that best reflected the study 

were used as part of the search strategy for the 

PubMed database. OBI infection, occult hepatitis B, 

occult hepatitis B virus, and the names of specific 

Southeast Asian nations were among these labels 

(such as Brunei, Cambodia, Indonesia, Laos, 

Malaysia, Myanmar, Philippines, Singapore, 

Thailand, Timor-Leste, and Vietnam). Occult, 

hepatitis B, and infectious disease-related search 

phrases were added. The search method included 

MeSH terms and general keyword searches to find a 

wide range of pertinent papers. File (K2) of the 

supplemental materials contains the search 

methodology used for the databases.  

The terms "Occult hepatitis B," "OBI," and 

"Southeast Asian countries" were used for the 

thorough search in databases other than PubMed. 

The titles and references of papers that satisfied the 

inclusion criteria were further examined as an extra 

search strategy. There were no language or 

publication year constraints on any of the searches. 

On February 23, 2023, the last search was 

conducted. Three authors separately searched the 

literature to reduce bias. Before screening titles and 

abstracts, all the included references were imported 

into the Mendeley Reference Manager, and 

duplicate entries were eliminated to assure accuracy.  

Retrospective, cross-sectional, prospective 

, case-control, and randomised clinical trials were 

the study types used in this investigation. For 

inclusion, only first-person accounts of occult 

hepatitis B (OHB) in Southeast Asian nations were 

considered. Reviews, brief communications, 

comments, conference proceedings, editorials, 

studies reporting OHB outside of Southeast Asia, 

studies reporting OHB in non-HBV cases, studies 

with ambiguous OHB information, duplicate data, 

studies lacking clarity regarding the number of 

individuals examined, and studies with insufficient 

information (such as an unclear description of the 

detection method and type of sample) were all 

excluded from the study. 

Data extraction and quality assessment  

Three writers independently assessed the 

chosen studies' full text, abstract, and title during the 

screening process. They gathered pertinent data and 

organised it in a table. Any disagreements among 

the authors were settled by consensus after a fourth 

author assessed the findings. Title, abstract, and full-

text screening were the three stages of the screening 

procedure. The first author's name, publication year, 

country, sample size, number of cases, occult 

hepatitis B (OHB) cases, detection technique, and 

study design type were all collected from each 

included study.  

Three authors independently employed the 

Joanna Briggs Institute (JBI) prevalence data 

appraisal criteria (Supplementary file K3) to 

evaluate the studies' level of quality [32]. The nine 

parameters of this evaluation checklist set forth the 

standards for a typical research project. The results 

were scored using a "zero (0) for NO" and "two (2) 

for YES" coding scheme. Studies were graded from 

0 to 18 according to the Joanna Briggs Institute's 

rigorous appraisal of prevalence data. Studies were 

deemed unacceptable for this study if their overall 

scores fell below fourteen (14) points. Studies that 

scored above fourteen (14) were considered high 

quality and included. The supporting file (K4) 

contains the evaluation of the quality score for each 

study. Three authors independently conducted the 

quality assessment. The reviewers' agreement was 

the basis for including papers in this investigation. 
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Data analysis 

Two software packages were used for data 

analysis: Comprehensive Meta-Analysis software 

and OpenMeta Analyst version 3.1 (CEBM, 2022, 

Providence, RI, USA) (Biostat. inc, 2021, 

Englewood, NJ, USA) [33].  

Subgroup analyses were carried out based 

on the study's type, country of origin, and year of 

sample collection to calculate the pooled prevalence 

of occult hepatitis B (OHB) in Southeast Asia. The 

random effects model was the most appropriate for 

this investigation because of the high diversity in 

sample collecting procedures, sample collection 

times, and detection techniques. This meta-analysis 

determined the pooled prevalence using the 

DerSimonian and Laird techniques [34].  

A forest plot was built to evaluate the 

importance of each study, effect sizes, proportional 

prevalence, confidence ranges of predicted 

prevalence, and the level of heterogeneity. Logit 

transformation was used to transform all the data.  

Utilising funnel plots and Egger's 

regression test, publication bias was investigated. 

The Inconsistency index Statistics (I2) was used to 

measure the heterogeneity of study-level estimates, 

with values above 75%, 50%, and 25%, denoting 

strong, moderate, and low heterogeneity, 

respectively [35]. Heterogeneity was also assessed 

using the Cochrane Q test. If the Q ratio to the 

degree of freedom (df) is less than one (Q: df 1), 

non-significant heterogeneity would be allowed. A 

subgroup meta-analysis was carried out to pinpoint 

the causes of heterogeneity. The "Leave One Out" 

meta-analysis sensitivity test was used to analyse the 

overall impact of each study on the pooled 

prevalence and outcomes, as well as the between-

study source of heterogeneity. 

Results 

Search results and eligible studies 

Initially, 3973 abstracts were collected 

from the four worldwide electronic databases using 

a search strategy. Based on their titles and abstracts, 

2186 papers were rejected after duplicates were 

eliminated—one hundred fourteen (114) papers 

qualified for full-text examination. However, 97 

were disqualified because they didn't fit our 

inclusion requirements. The 16 q2 publications that 

comprised this comprehensive literature assessment 

and meta-analysis included 1864 OHB cases in 9006 

Southeast Asian patients. 

Characteristics of the eligible studies 

The present study encompasses a 

comprehensive analysis conducted across seven 

Southeast Asian countries: Bangladesh, Indonesia, 

Laos, Thailand, Malaysia, Cambodia, and Vietnam. 

Sixteen articles from these countries met our 

inclusion criteria (Table 1). Notably, Indonesia 

accounted for 37.5% (n=6) of the articles. 

Across the sixteen studies, a total of 1864 

cases of OHB were reported, with Cambodia 

documenting the highest number of cases (614 OHB 

cases), while Vietnam reported the lowest number 

(2 OHB cases) (Table 1).  

The articles encompassed three distinct 

study designs, namely cross-sectional, case-control, 

and retrospective studies. The cross-sectional design 

contributed significantly to the overall body of 

research, accounting for 81.3% (n=13), followed by 

case-control studies comprising 11.8% (n=2) and 

retrospective studies representing 5.9% (n=1) 

(Table 1). Most study samples were collected 

between 2011 and 2015, comprising nine articles 

(Table 1). A summary of included articles is 

provided in Table (1).  

Prevalence of OHB in Southeast Asia 

There was a high pooled prevalence of 

OHB in Southeast Asia [10.5% CI: 6.8 – 16.0, I2 = 

98.37%, p <0.001]. The forest plot of all the pooled 

studies reveals the weight of the individual studies 

from different Southeast Asian countries, as shown 

in the forest plot represented in Figure (2). The 

pooled prevalence of OHB in Southeast Asia was 

statistically significant at p<0.001. There was a 

publication bias among the included studies, as the 

standard error mainly tended towards the negative 

deviation. Egger's statistics were insignificant at p = 

0.00876, as shown in Figure (3).  

The Leave one out sensitivity meta-

analysis revealed no significant effect of the 

publication bias on the pooled prevalence. The 

included manuscripts were moderate to highly 

heterogeneous with evenly random weight 

distribution, as shown in Figure (4). 

Subgroup meta-analysis of OHB in Southeast 

Asia 

There was a significant difference in the 

prevalence of OHB within Southeast Asian 

countries at p<0.001. Indonesia has the highest 

number of included studies (n =6) with a moderate 

OHB prevalence of 11.6% (CI: 5.3% - 23.2%). The 

included studies from Indonesia were highly 
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heterogeneous (I2 = 97.15%). There was a 

significant measure of association (Q = 175.61) to 

the pooled prevalence and the occurrence of OHB in 

Indonesia at p< 0.001. Cambodia, with only a single 

study, had the highest prevalence of OHB (51.2%, 

CI: 48.3% - 54.0%) among Southeast Asian 

countries compared to Bangladesh, with a single 

study and a low OHB prevalence (1.5%, CI: 0.5% - 

4.5%). Studies from Thailand, Indonesia and 

Vietnam were highly heterogeneous (I2 > 90.0%), as 

represented in Table (2). The corresponding forest 

plot is shown in Figure (5).  

The type of study designed was also 

significant in association with the pooled prevalence 

of OHB in Southeast Asia. Case-control studies had 

the highest prevalence of OHB within Southeast 

Asian countries (15.4%, CI: 3.8% - 45.4%) 

compared to retrospective studies (2.3%, CI: 0.9% - 

5.2%). Cross-sectional study designs had the highest 

number of studies (n =13) with a moderate 

prevalence (10.8%, CI: 6.6% - 17.4%), as 

represented in Table (2). Cross-sectional and case-

control studies were highly heterogeneous (I2 > 

80%) at p<0.001. The corresponding forest plot is 

shown in Figure (6).  

Most included studies were from 2011 – 

2015 (n =9). However, studies from 2006 – 2010 

had the highest prevalence (25%, CI: 12.0% - 

44.8%) compared to studies between 2021 and the 

present (0.7%, CI: 0.2% - 3.3%), as shown in Figure 

(7). Studies from 2021 to the present had a moderate 

heterogeneity (I2 = 65.2%) with a low measure of 

association (Q – 2.87) that was not statistically 

significant at p = 0.090, as represented in Table (2). 

Studies from 2006 – 2020 were highly 

heterogeneous (I2 > 95%) with high measures of 

association to the pooled prevalence of OHB within 

Southeast Asia at p<0.001. 

 

Table 1. Characteristics of all the included studies reporting OHB within Southeast Asia. 

Name of Authors Year of 

publication  

Country of 

study  

Type of study 

design  

Total number 

tested 

OHB 

positive 

Ol et al. [36] 2009 Cambodia Cross-sectional 1200 614 

Thedja et al. [37] 2010 Indonesia Cross-sectional 309 134 

Utsumi et al.[38] 2010 Indonesia Retrospective  222 5 

Chiarakul et al.[39] 2011 Thailand  Case-control 56 4 

Louisirirotchanakul et 

al.[40] 

2011 Thailand  Cross-sectional 175 48 

Peters et al.[41] 2013 Thailand  Cross-sectional 211 5 

Khamduang et al. [42] 2013 Thailand  Cross-sectional 1682 404 

Viet et al. [43] 2013 Vietnam Cross-sectional 1200 298 

Darmawan et al. [15] 2014 Indonesia Cross-sectional 195 13 

Jutavijittum et al. [8] 2014 Laos Cross-sectional 906 99 

Le et al. [44] 2015 Indonesia Cross-sectional 376 49 

Darmawan et al.[45] 2015 Indonesia Cross-sectional 195 9 

Hudu et al.[13] 2016 Malaysia Cross-sectional 1000 55 

Mardian et al.[46]  2017 Indonesia Case-control  456 122 

Chowdhury et al. [47] 2021 Bangladesh  Cross-sectional 200 3 

Tung et al.[4] 2022 Vietnam Cross-sectional 623 2 

 

 

 

 

 



Bello K E et al. / Microbes and Infectious Diseases 2024; Article-In-Press, DOI: 10.21608/mid.2024.278886.1859                                                                                                                       

 

 

 

Table 2. A subgroup meta-analysis of the pooled prevalence of OHB in Southeast Asia in relation to the country, 

types of study designs and year of publication. 

Variable Number of 

studies   

Prevalence 

(%) 

95% CI I2(%) Q Heterogeneity test 

DF                       P 

Country 

Bangladesh  1 1.5 0.5 – 4.5 - - - - 

Thailand 4 12.7 6.5 – 23.6 92.56 40.31 3 <0.001 

Indonesia 6 11.6 5.3 – 23.2 97.15 175.61 5 <0.001 

Vietnam 2 3.3 0.0 – 76.3 97.64 42.37 1 <0.001 

Malaysia 1 5.5 4.2 – 7.1 - - - - 

Laos 1 10.9 9.1 – 13.1 - - - - 

Cambodia 1 51.2 48.3 – 54.0 - - - - 

Overall  16 10.5 6.8 – 16.0  98.37 921.36 15 <0.001 

Type of Study 

Cross-sectional 13 10.8 6.6 – 17.4 98.63 875.09 12 <0.001 

Case-control 2 15.4 3.8 – 45.4  88.44 8.65 1 <0.001 

Retrospective 1 2.3 0.9 – 5.2 - - - - 

Overall  16 10.5 6.8 – 16.0 98.37 921.36 15 <0.001 

Year of Publication  

2021 - present 2 0.7 0.2 – 3.3 65.2% 2.87 1 0.090 

2016 - 2020 2 12.7 2.4 – 46.9 99.1 110.86 1 <0.001 

2011 – 2015 9 12.0 8.4 – 16.9 95.28 169.51 8 <0.001 

2006 - 2010 3 25.0  12.0 – 44.8 97.3 73.94 2 <0.001 

Overall  16  10.5 6.8 – 16.0  98.37 921.36 15 <0.001 
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Figure 1. Summary of the article selection process 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Figure 2. Forest plot showing the pooled Prevalence of OHB in Southeast Asia.   
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Figure 3. Funnel plot showing the publication bias of the pooled prevalence of OHB in Southeast Asia. 
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Figure 4. A forest plot showing the Leave one out sensitivity meta-analysis test for the pooled prevalence of OHB 

in Southeast Asia.  
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Figure 5. Subgroup meta-analysis forest plot showing the pooled prevalence of OHB in relation to Southeast 

Asian countries. 

 
 

Figure 6. A subgroup meta-analysis forest plot showing the pooled prevalence of OHB in Southeast Asia in 

relation to their respective study designs.  
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Figure 7. A subgroup meta-analysis forest plot showing the pooled prevalence of OHB in Southeast Asia in 

relation to their respective year of publication.  

 

 

 

Discussion 

The study reported the prevalence of OHB 

in Southeast Asia in a systematic review and meta-

analysis. A comprehensive and extensive literature 

search was conducted across four databases to 

retrieve 3973 abstracts. After the initial screening of 

the title, abstract, and full text, sixteen (16) articles 

were included in the review. The included studies 

have 1864 OHB vases in a population of 9006 

patients.  

The pooled data from these publications 

were analysed to determine the prevalence of OHB 

in Southeast Asia. The findings of our study will 

contribute to the existing body of knowledge. Our 

study analysed studies from seven Southeast Asian 

countries (Laos, Bangladesh, Indonesia, Thailand, 

Malaysia, Cambodia, and Vietnam). Notably, 

Indonesia contributed most significantly to the study 

[37.5% (n = 6)]. The probable reason for the latter 

could be attributed to the high distribution of HBV 

cases in the country [48]. The report's findings 

concord with other reports [48–50]. The burden of 

HBV in Vietnam has reduced tremendously over the 

past two decades because of the HBV vaccine 

intervention and other awareness programs on HBV 

prevention and control and the latter could be 

implicated in the low incidence of OHB in Vietnam, 

and this finding complements other reports. The 

substantial variation in reported cases suggests that 

OHB risks and preventive measures may differ 

significantly within the region. Climate, working 

conditions, occupational health and safety practices, 

and cultural factors could contribute to these 

disparities [51, 52]. 

This systematic review and meta-analysis 

gave an insight into the different study designs in the 

included studies. Three study designs were 

encountered in the review (cross-sectional, case-

control and retrospective studies). Cross-sectional 

studies were the most dominant, contributing 81.3% 

(n = 13) of the entire recruited study compared to 

case-control studies (11.8% [n =2]), indicating a 

notable, but comparatively more minor contribution 

to the study. The relatively limited presence of case-

control studies implies that researchers have 

primarily focused on broader patterns and 

associations rather than isolating individual risk 

factors. Retrospective studies had the lowest 

morbidity (5.9% [n = 1]) among the included 

articles. The higher prevalence observed in case-

control studies may be attributed to their ability to 

examine the association between OHB and potential 



Bello K E et al.  / Microbes and Infectious Diseases 2024; Article-In-Press, DOI: 10.21608/mid.2024.278886.1859 

 

risk factors. The retrospective studies, although 

displaying a lower prevalence, provide valuable 

insights into OHB outcomes and long-term follow-

up. 

The probable reason for the low 

representation of the retrospective study design is 

unclear. Still, it could be attributed to the nature of 

the OHB, as there is no routine test in most clinical 

settings for detecting OHB occurrence within a 

study population. Our study's findings align with 

other reports [53, 54]. 

The subgroup meta-analysis reveals that 

most included articles were between 2011 and 2015. 

The reason for the high concentration of study 

within this period could be attributed to several 

factors, such as the availability of resources and 

emerging research interest, and specific events that 

triggered scientific research, as there was a surge of 

HBV incidence and the rise in vaccine escape HBV 

within Asia within the period. Our study's findings 

concur with other reports [55–57]. The temporal 

concentration of studies conducted between 2011 

and 2015 further underscores the evolving nature of 

OHB infection within Southeast Asia. 

Studies conducted between 2006 and 2020 

exhibited a high degree of heterogeneity (I2 = > 

95%), indicating substantial variation in the 

prevalence of OHB across Southeast Asia during 

this period. Conversely, studies conducted between 

2021 and the present showed moderate 

heterogeneity (I2 = 65.2%). The latter suggests a 

potential shift or change in the patterns of OHB 

within the region. The findings of our report 

complement the reports of others [1]. 

Studies between 2006 -2010 had the 

highest pooled prevalence (25.0%) compared to 

studies between 2021 and the present (0.7%), with 

the lowest pooled estimate. The probable reason for 

the high prevalence of OHB in Southeast Asia 

within the period could be attributed to the sudden 

hike in HBV between 2006 – 2010 in some Asian 

nations. The findings of this study correspond with 

others' reports. The study presents a high pooled 

prevalence of OHB in Southeast Asia [10.5% (95% 

CI: 6.8 – 16.0). The statistical analysis also indicated 

significant heterogeneity among the included 

studies, as evidenced by an I2 value of 98.37% and 

a p-value of less than 0.001. The forest plot 

highlights the contribution of each study to the 

overall pooled prevalence estimate. It is evident 

from the plot that the prevalence of OHB varied 

among the different countries, indicating potential 

regional differences in OHB incidence across 

Southeast Asian countries.   

The potential effects of selective reporting 

of studies on the pooled prevalence estimate and 

publication bias were assessed. The standard error 

of the included studies tended to be negative, 

indicating a publication bias in the analysis. 

Notably, Egger's statistics produced a result with a 

non-significant p-value of 0.00876, showing 

publication bias.  

The impact of publication bias was 

examined using a leave-one-out sensitivity meta-

analysis. The analysis indicated that publication bias 

had no appreciable effect on the pooled prevalence 

estimate, indicating that the overall prevalence of 

OHB in Southeast Asia persisted even when 

individual research was disregarded. The included 

manuscripts showed moderate to high variability 

and a randomly distributed weighting. These 

findings highlight the necessity for focused 

interventions and education campaigns. Despite 

publication bias and heterogeneity, the findings are 

consistent with the idea that OHB is a significant 

burden in the region. 

There was a significant variation in OHB 

prevalence among Southeast Asian nations (p < 

0.001). In the included studies, Indonesia showed a 

modest prevalence of OHB at 11.6% (CI: 5.3% - 

23.2%). Cambodia had the highest incidence of 

OHB, with a pool prevalence of 51.2%, compared to 

Bangladesh, which had the lowest pooled estimate 

(1.5%). There was a substantial measure of 

association between the pooled prevalence of OHB 

in relation to countries. The probable reason for the 

significant correlation between the pooled 

prevalence of OHB and Asian countries could be 

attributed to the relatively heavy burden of HBV in 

Asia. The findings of our study correspond with the 

reports of other researchers in Cambodia [36], where 

they independently reported a significant burden of 

HBV prevalence [36]. The findings of our study 

highlight the significant variation in the prevalence 

of OHB among the Southeast Asian countries, with 

Indonesia, Cambodia, and Bangladesh exhibiting 

notable differences.  

Strength and limitation  

This study, however, has its strengths and 

limitations. The strengths of the study include the 

following: It is the first systematic review and meta-

analysis reporting the pool prevalence of OHB in 

Southeast Asia, its comprehensive and extensive 



Bello K E et al. / Microbes and Infectious Diseases 2024; Article-In-Press, DOI: 10.21608/mid.2024.278886.1859                                                                                                                       

 

 

 

search of literature across multiple databases, its 

critical meta-analysis of data, assessment of sources 

of publication bias and the impact of the bias to the 

generated pooled prevalence. Despite the strengths, 

there are, however, some limitations to the study. 

There was a low representation of Southeast Asian 

countries, as only seven were included in this study. 

There was insufficient documentation of OHB 

prevalence within Southeast Asia. Therefore, care 

needs to be taken in interpreting the results, as they 

might not represent the actual OHB burden in some 

Asian countries.  

Conclusion 

The prevalence of occult hepatitis B in 

Southeast Asia revealed a relatively high pooled 

prevalence of OHB (10.5%). Cambodia had the 

highest pooled prevalence (51.2%). The findings of 

this study will help healthcare providers and 

policymakers with practical OHB managerial tips 

and policies that will help reduce the associated 

OHB morbidity in Southeast Asian countries and the 

entire Asia. 

Supplementary materials 

K1: PRISMA guideline. 

K2: Search strategy of OHB in Southeast 

Asia. 

K3: JBI checklist for the prevalence data. 

K4: Quality of included studies by JBI 

critical appraisal checklist for studies reporting 

prevalence data. 

Author contributions 

KEB and NM. Conceived and designed the 

study. Methodology: KEB, AAI, NM, WY, ZAD, 

AOM, OFO, ART, JER, IKJ, YL, SHM and RHS 

select and assess the quality of studies. KEB, WY, 

AAI, and RHS extracted and analysed data. 

Analysis and writing: KEB interpreted the results 

and drafted the manuscript. Writing review and 

editing: KEB, AAI, RHS, NM, and WY reviewed 

and edited the manuscript. All authors have read and 

agreed to the published version of the manuscript. 

Institutional review board statement 

Not applicable. 

Informed consent statement 

Not applicable. 

Data availability statement 

The data presented in this study are 

available in the supplementary material.  

Acknowledgements 

The research team would like to 

acknowledge funding and support from the 

following sources: Universiti Sains Malaysia RUI 

grant 1001/PPSP/8012343, Universiti Sains 

Malaysia GPSP grant 1001/PPSP/807001.  

Conflicts of interest 

The authors declare no conflict of interest. 

Funding 

NM and RHS were sourced to fund the 

manuscript. 

References  

1- Saitta C, Pollicino T, Raimondo G. Occult 

Hepatitis B Virus Infection: An Update. 

Viruses 2022;14(7):1504. doi:10.3390/ 

V14071504. 

2- Lang-Meli J, Neumann-Haefelin C, 

Thimme R. Immunotherapy and therapeutic 

vaccines for chronic HBV infection. Curr Opin 

Virol. 2021;51:149-157. doi:10.1016/ j.coviro. 

2021.10.002. 

3- Torbenson M, Thomas DL. Occult hepatitis 

B. Lancet Infectious Diseases 2002;2(8):479-

486. doi:10.1016/S1473-3099(02)00345-6. 

4- Tung TT, Schmid J, Nghia VX, Cao LC, 

Linh LTK, Rungsung I, et al. Low Risk of 

Occult Hepatitis B Infection among 

Vietnamese Blood Donors. Pathogens 

2022;11(12). doi:10.3390/ PATHOGENS 

11121524. 

5- Calux SJ, Silva VCM, Compri AP, Lemos 

MS, Santos APT, Compri AP, et al. Hepatitis 

B: Prevalence and occult infection in HIV-

infected patients. Rev Soc Bras Med Trop 

2020;53. doi:10.1590/0037-8682-0533-2018. 

6- Wait S, Kell E, Hamid S, Muljono DH, 

Sollano J, Mohamed R, et al. Hepatitis B and 

hepatitis C in Southeast and southern Asia: 

challenges for governments. Lancet 

Gastroenterol Hepatol 2016;1(3):248-255. 

doi:10.1016/S2468-1253(16)30031-0. 



Bello K E et al.  / Microbes and Infectious Diseases 2024; Article-In-Press, DOI: 10.21608/mid.2024.278886.1859 

 

7- Bello KE, Mat Jusoh TNA, Irekeola AA, 

Abu N, Mohd Amin NAZ, Mustaffa N,  et al. 

A Recent Prevalence of Hepatitis B Virus 

(HBV) Genotypes and Subtypes in Asia: A 

Systematic Review and Meta-Analysis. 

Healthcare 2023;11(7):1011. doi:10.3390/ 

HEALTHCARE11071011/S1. 

8- Jutavijittum P, Andernach IE, Yousukh A, 

Samounty SK, Thammavong T, 

Keokhamphue K, et al. Occult hepatitis B 

infections among blood donors in Lao PDR. 

Vox Sang 2014;106(1):31-37. doi:10.1111/ 

vox.12073. 

9- Yip TCF, Wong GLH. Current knowledge of 

occult hepatitis B infection and clinical 

implications. Semin Liver Dis 

2019;39(2):249-260. doi:10.1055/s-0039-

1678728. 

10- Conjeevaram HS, Lok AS. Occult hepatitis B 

virus infection: A hidden menace? Hepatology 

2001;34(1):204-206. doi:10.1053/ JHEP. 

2001.25225. 

11- Elmaghloub R, Elbahrawy A, El Didamony 

G, Hashim A, Morsy MH, Hantour O, et al. 

Occult hepatitis b infection in Egyptian health 

care workers. East Med Hlth J. 

2017;23(5):329-334. doi:10.26719/ 

2017.23.5.329. 

12- Ahmed W, Hayder I, Sajjad SF, Alam SE. 

Frequency of Occult hepatitis B virus (HBV) 

in chronic hepatitis C patients. J Col of Phy and 

Surgen Pak. 2020;30(10):1105-1106. 

doi:10.29271/JCPSP. 2020.10.1105. 

13- Hudu SA, Harmal NS, Saeed MI, Alshrari 

AS, Malik YA, Niazlin MT, et al. Molecular 

and serological detection of occult hepatitis B 

virus among healthy hepatitis B surface 

antigen-negative blood donors in Malaysia. 

Afr Health Sci 2016;16(3):677-683. 

doi:10.4314/AHS.V16I3.6. 

14- Leroi C, Adam P, Khamduang W, 

Kawilapat S, Huong NNG, Ongwandee S, et 

al. Prevalence of chronic hepatitis B virus 

infection in Thailand: a systematic review and 

meta-analysis. Int J of Inf Dis 2016;51:36-43. 

doi:10.1016/j.ijid.2016.08.017. 

15- Darmawan E, Turyadi, El-Khobar KE, 

Nursanty NKD, Thedja MD, Muljono DH. 

Seroepidemiology and occult hepatitis B virus 

infection in young adults in Banjarmasin, 

Indonesia. J Med Virol 2015;87(2):199-207. 

doi:10.1002/JMV.24045. 

16- Xu F, Song H, Xiao Q, Li N, Zhang H, 

Cheng G, et al. Type III interferon-induced 

CBFβ inhibits HBV replication by hijacking 

HBx. Cell Mol Immunol 2019;16(4):357-366. 

doi:10.1038/S41423-018-0006-2. 

17- Yuan H, Zhao L, Yuan Y, Yun H, Zheng W, 

Geng Y, et al. HBx represses WDR77 to 

enhance HBV replication by DDB1-mediated 

WDR77 degradation in the liver. Theranostics 

2021;11(17):8362-8378. doi:10.7150/ THNO. 

57531. 

18- Bello KE, Irekeola AA, Al-Mhanna SB, 

Nazri M, Rafidah HS. Prevalence of 

Spontaneous Bacterial Peritonitis (SBP) in 

Hepatitis B (HBV), and Hepatitis C (HCV) 

Liver Cirrhosis: A Systematic Review and 

Meta-Analysis. Healthcare 2023;11(2):275. 

doi:10.3390/HEALTHCARE11020275/S1. 

19- Ghaziasadi A, Fakhari Z, Aghcheli B. High 

prevalence of occult hepatitis B infection 

(OBI) among healthy children and their 

parents in Alborz province, Iran; Vertical OBI, 

myth or truth? Liv Int 2020;40(1):92-100. 

doi:10.1111/LIV.14252. 

20- Spreafico M, Berzuini A, Foglieni B, 

Candotti D, Raffaele L, Guarnori I, et al. 

Poor efficacy of nucleic acid testing in 

identifying occult HBV infection and 



Bello K E et al. / Microbes and Infectious Diseases 2024; Article-In-Press, DOI: 10.21608/mid.2024.278886.1859                                                                                                                       

 

 

 

consequences for safety of blood supply in 

Italy. J Hepatol 2015;63(5):1068-1076. 

doi:10.1016/J.JHEP.2015.06.016. 

21- Panigrahi R, Biswas A, Datta S, Banerjee A, 

Chandra PK, Mahapatra PK, et al. Anti-

hepatitis B core antigen testing with detection 

and characterization of occult hepatitis B virus 

by an in-house nucleic acid testing among 

blood donors in Behrampur, Ganjam, Orissa in 

Southeastern India: Implications for 

transfusion. Virol J 2010;7. doi:10.1186/1743-

422X-7-204. 

22- Chen J, Liu B, Tang X, Zheng X, Lu J, 

Zhang L, et al. Role of core protein mutations 

in the development of occult HBV infection. J 

Hepatol 2021;74(6):1303-1314. doi:10.1016/ 

J.JHEP.2020.12.023. 

23- Delfino CM, Giorgio M, García G, Puch SS, 

Outon E, Mathet VL. Drug-resistant and 

immune-escape hepatitis B virus mutants, 

occult hepatitis B infection and coinfections in 

public hospital patients from Argentina. Vir 

Gen 2021;57(4):327-337. doi:10.1007/ 

S11262-021-01850-Z. 

24- Coppola N, Tonziello G, Pisaturo M, 

Messina V, Guastafierro S, Fiore M, et al. 

Reactivation of overt and occult hepatitis B 

infection in various immunosuppressive 

settings. J Med Virol 2011;83(11):1909-1916. 

doi:10.1002/JMV.22199. 

25- Abdelaal R, Yanny B, El Kabany M. 

HBV/HCV Coinfection in the Era of HCV-

DAAs. Clin Liver Dis 2019;23(3):463-472. 

doi:10.1016/J.CLD.2019.04.003. 

26- Braga WSM, De Oliveira CMC, De Araújo 

JR, Castiho MC, Rocha JM, Gimaque JBL, 

et al. Chronic HDV/HBV co-infection: 

Predictors of disease stage - A case series of 

HDV-3 patients. J Hepatol 2014;61(6):1205-

1211. doi:10.1016/J.JHEP.2014.05.041. 

27- de Almeida NAA, Barros JJ, de Santana 

CG, Spitz N, Campos LB, Pires MA, et al. 

Evaluation of occult hepatitis b infection in 

individuals with chronic hepatitis c before 

treatment with oral direct-acting antivirals. 

Hepat Mon 2019;19(12). doi:10.5812/ 

HEPATMON.92317. 

28- Wong DKH, Chen C, Mak LY, Fung J, Seto 

WK, Yuen MF. Detection of the Hepatitis B 

Surface Antigen in Patients with Occult 

Hepatitis B  by Use of an Assay with Enhanced 

Sensitivity. J Clin Microbiol 

2022;60(2):e0220421. doi:10.1128/ jcm. 

02204-21. 

29- de Almeida RW, do Amaral Mello FC, 

Menegoy IV, Santo MPE, Ginuino CF, et al. 

Detection and molecular characterisation of a 

diagnosis escape variant associated with occult 

hepatitis B virus in Brazil. Mem Inst Oswaldo 

Cruz 2017;112(7):485-491.   

30- Allain JP. Global epidemiology of occult 

HBV infection. Ann Blood 2016;2:7-7. 

doi:10.21037/AOB.2017.06.01. 

31- Mak LY, Wong DKH, Pollicino T, 

Raimondo G, Hollinger FB, Yuen MF. 

Occult hepatitis B infection and hepatocellular 

carcinoma: Epidemiology, virology, 

hepatocarcinogenesis and clinical significance. 

J Hepatol 2020;73(4):952-964. 

doi:10.1016/J.JHEP.2020.05.042. 

32- Munn Z, Lisy K, Dagmara R, Bhsci H, 

Tufanaru C. Methodological guidance for 

systematic reviews of observational 

epidemiological studies reporting prevalence 

and cumulative incidence data. J. lww com. 

2015;13(3):147-153. 

doi:10.1097/XEB.0000000000000054. 

33- Bax L, Yu LM, Ikeda N, Moons KGM. A 

systematic comparison of software dedicated 

to meta-analysis of causal studies. BMC Med 



Bello K E et al.  / Microbes and Infectious Diseases 2024; Article-In-Press, DOI: 10.21608/mid.2024.278886.1859 

 

Res Methodol 2007;7(1):1-9. doi:10.1186/ 

1471-2288-7-40/TABLES/5. 

34- George BJ, Aban IB. An application of meta-

analysis based on DerSimonian and Laird 

method. J Nuc Card. 2016;23(4):690-692. 

doi:10.1007/S12350-015-0249-6/METRICS. 

35- Higgins JPT, Thompson SG. Quantifying 

heterogeneity in a meta-analysis. Stat Med 

2002;21(11):1539-1558. doi:10.1002/ SIM. 

1186. 

36- Ol HS, Bjoerkvoll B, Sothy S, Heng YV, 

Hoel H, Husebekk A, et al. Prevalence of 

hepatitis B and hepatitis C virus infections in 

potential blood donors in rural Cambodia. Seas 

Asn J of Trop Med and Pub Hlth. 

2009;40(5):963-971. 

https://www.scopus.com/inward/record.uri?ei

d=2-s2.0-70349814445&partnerID=40& 

md5=16ef40f7a5a7973a1794b44c232d0268. 

37- Thedja MD, Roni M, Harahap AR, Siregar 

NC, Ie SI, Muljono DH. Occult hepatitis B in 

blood donors in Indonesia: altered antigenicity 

of the hepatitis B virus surface protein. Hepatol 

Int 2010;4(3):608-614. doi:10.1007/S12072-

010-9203-5. 

38- Utsumi T, Yano Y, Lusida MI, Amin M, 

Soetjipto, Hotta, H, et al. Serologic and 

molecular characteristics of hepatitis B virus 

among school children in East Java, Indonesia. 

Amer J of Trop Med and Hygn 

2010;83(1):189-193. doi:10.4269/ 

ajtmh.2010.09-0589. 

39- Chiarakul S, Eunumjitkul K, Vorapimol 

AR, Kaewkungwal J, Chimparlee N, 

Poovorawan Y. Response of health care 

workers with isolated antibody to hepatitis B 

core  antigen to hepatitis B vaccine. Southeast 

Asian J Trop Med Public Health 

2011;42(4):831-838. 

40- Louisirirotchanakul S, Oota S, Khuponsarb 

K, Chalermchan W, Phikulsod S, 

Chongkolwatana V, et al. Occult hepatitis B 

virus infection in Thai blood donors. 

Transfusion 2011;51(7):1532-1540. 

doi:10.1111/j.1537-2995.2010.03023.x. 

41- Peters PJ, McNicholl JM, Raengsakulrach 

B, Wasinrapee P, Mueanpai F, 

Ratanasuwan W, et al. An evaluation of 

hepatitis B virus diagnostic methods and 

responses to antiretroviral therapy among 

HIV-infected women in Thailand. J Int Assoc 

Provid AIDS Care 2013;12(5):349-353. 

doi:10.1177/2325957413488201. 

42- Khamduang W, Ngo-Giang-Huong N, 

Gaudy-Graffin C,  Jourdain G, 

Suwankornsakul W, Jarupanich T, et al. 

Prevalence, risk factors, and impact of isolated 

antibody to hepatitis B core antigen and occult 

hepatitis B virus infection in HIV-1-infected 

pregnant women. Clin Inf Dis 

2013;56(12):1704-1712. doi:10.1093/ cid/ 

cit166. 

43- Viet L, Husebekk A, Husum H, Skjerve E. 

Stochastic model for estimating the risk of 

transfusion-transmitted hepatitis B in Vietnam. 

Trfsn Med 2013;23(6):423-431. 

doi:10.1111/tme.12053. 

44- Ie SI, Turyadi, Sidarta E, Purnomo GA, 

Soedarmono YSM, Pattiiha MZ, et al. High 

prevalence of hepatitis B virus infection in 

young adults in Ternate, eastern Indonesia. 

Amer J of Trop Med and Hygn 

2015;93(6):1349-1355. doi:10.4269/ 

AJTMH.15-0331. 

45- Darmawan E, Turyadi, El-Khobar KE, 

Nursanty NKD, Thedja MD, Muljono DH. 

Seroepidemiology and occult hepatitis B virus 

infection in young adults in Banjarmasin, 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-70349814445&partnerID=40&
https://www.scopus.com/inward/record.uri?eid=2-s2.0-70349814445&partnerID=40&


Bello K E et al. / Microbes and Infectious Diseases 2024; Article-In-Press, DOI: 10.21608/mid.2024.278886.1859                                                                                                                       

 

 

 

Indonesia. J Med Virol 2015;87(2):199-207. 

doi:10.1002/JMV.24045. 

46- Mardian Y, Yano Y, Wasityastuti W, 

Ratnasari N, Liang Y, Putri WA,  et al. 

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. Virol J 

2017;14(1). doi:10.1186/S12985-017-0865-7. 

47- Chowdhury FR, McNaughton AL, Amin 

MR, Baradi L, Saha MR, Rahman T, et al. 

Endemic HBV among hospital in-patients in 

Bangladesh, including evidence of occult 

infection. J of Gen Virol 2021;102(7):001628. 

doi:10.1099/ JGV. 

0.001628/CITE/REFWORKS. 

48- Duong MC, Le PVD, Pham ONK, Pham 

HDT, Nguyen TB, Phan HT. Patterns of 

hepatitis B virus exposure and associated 

predictors in Vietnam: A crosssectional study. 

Asian Pac J Trop Med 2020;13(12):535-541. 

doi:10.4103/1995-7645.296721. 

49- Nguyen VTT, McLaws ML, Dore GJ. 

Highly endemic hepatitis B infection in rural 

Vietnam. J of Gast and Hepatol (Aus) 

2007;22(12):2093-2100. doi:10.1111/j.1440-

1746.2007.05010.x 

50- Nguyen CL, Pham KK, Nguyen CH, 

Nguyen HN, Dao TT, Nguyen HN, et al. 

Causes and clinical characteristics of small 

bowel bleeding in northern Vietnam. Can J 

Gastroenterol Hepatol 2020;2020. 

doi:10.1155/2020/8884092. 

51- Re V Lo, Frank I, Gross R, Dockter J, 

Linnen JM, Giachetti C, et al. Prevalence, 

risk factors, and outcomes for occult hepatitis 

B virus infection among HIV-infected patients. 

J Acquir Immune Defic Syndr (1988). 

2007;44(3):315-320. doi:10.1097/ QAI. 

0B013E31802EA499 

52- Gheorghe L, Csiki IE, Iacob S, Gheorghe C, 

Trifan A, Grigorescu M, et al. Hepatitis delta 

virus infection in Romania: Prevalence and 

risk factors. J of Gast and Liv Dis 

2015;24(4):413-421. doi:10. 

15403/JGLD.2014.1121.244.DTV 

53- Nguyen T, Pham T, Phan L, Mize G, Trang 

A, Dao D, et al. Progressive Scale-up of HBV 

AND HCV Testing for Hepatitis Elimination 

in Vietnam. Clin Liver Dis 2021;18(6):261-

265. doi:10.1002/cld.1186 

54- Li L, Chen PJ, Chen MH, Chak KF, Lin KS, 

Tsai SJL. A pilot study for screening blood 

donors in Taiwan by nucleic acid amplification 

technology: Detecting occult hepatitis B virus 

infections and closing the serologic window 

period for hepatitis C virus. Transfusion 

2008;48(6):1198-1206. doi:10.1111/J.1537-

2995.2008.01672.X 

55- Raimondo G, Caccamo G, Filomia R, 

Pollicino T. Occult HBV infection. Semin 

Immunopathol 2013;35(1):39-52. doi:10. 

1007/S00281-012-0327-7 

56- Hollinger FB, Sood G. Occult hepatitis B 

virus infection: A covert operation. J Viral 

Hepat 2010;17(1):1-15. doi:10.1111/J.1365-

2893.2009.01245.X 

57- Hollinger FB. Hepatitis B virus infection and 

transfusion medicine: Science and the occult. 

Transfusion 2008;48(5):1001-1026. doi:10. 

1111/J.1537-2995.2008.01701.X.  

Bello K E, Janefrancis I K, David ZA, Modupe S H, Musa A O, Ahmad I A, Yusuf W, Olakunle O, Azeez, Tope R, 

Rapheal J E, Lamidi Y,  Shueb R H, Mustaffa N. Prevalence of occult hepatitis B in Southeast Asia: The first 

systematic review and meta-analysis. Microbes Infect Dis 2024; Article-In-Press, DOI: 

10.21608/mid.2024.278886.1859. 

 

 


