
Introduction
Hepatitis B virus (HBV), a 42-nm DNA virus in the 
Hepadnaviridae family, is among the most prevalent 
and infectious blood-borne pathogens globally1. While 

HBV can lead to both acute and chronic liver disease, 
a particularly elusive and clinically significant form is 
occult hepatitis B infection (OBI), defined by the 
presence of HBV DNA in liver and/or serum in the 
absence of detectable hepatitis B surface antigen 
(HBsAg)2. Chronic HBV infection can progress to 
cirrhosis, hepatocellular carcinoma (HCC), and death, 
ranking it among the top ten global causes of 
mortality3-4. Despite the success of HBV vaccination 
programs, the virus remains a major public health 

challenge, particularly in resource-limited countries5,6.
Globally, HBV affects approximately 3.2% of the 
population7, with regional prevalence ranging from ≥
8% in hyperendemic zones to ≤1.9% in 
low-prevalence regions8. In Asia, rates vary widely 
5.1% in Thailand, 4.0% in Malaysia, and 2% in 
Singapore; 6.9% in China versus 1.0% in Japan; and in 
South Asia, from 6.5% in Myanmar to 1.0% in 
Nepal9-12. These differences reflect regional disparities 
in vaccination, healthcare access, and infection 
control.
In Bangladesh, childhood HBV prevalence has 
dropped to below 1% due to the successful 
implementation of the Expanded Program on 
Immunization13. However, adult infection remains a 
concern, with a national prevalence estimated at 
4%-above the global average14,15. This highlights the 
ongoing risk in adult and high-risk populations, 
including those undergoing hemodialysis.
The European Association for the Study of the Liver 
(EASL) defines five phases of chronic HBV infection, 
including the HBsAg-negative or occult phase16,17. 
Occult hepatitis B virus infection is characterized by 
low levels of replication-competent HBV DNA, 
particularly covalently closed circular DNA 
(cccDNA), in liver tissues, often below 200 IU/mL in 
serum, with undetectable HBsAg using current 
assays18. Mutations in the S gene may mask HBsAg 
expression, complicating diagnosis19-21.
Occult hepatitis B virus infection is subclassified as 
seropositive (anti-HBc and/or anti-HBs positive) or 
seronegative (absence of both), with most cases 
(approximately 80%) falling into the former 
category18. Among patients undergoing maintenance 
hemodialysis (MHD), HBV prevalence is estimated at 
7.32% globally, with OBI rates ranging from 0% to 
58%, reflecting geographic and diagnostic 
variability22,23. MHD patients are particularly 
susceptible to OBI due to immunosuppression, 
repeated blood transfusions, poor vaccine 
responsiveness, and prolonged exposure to dialysis 
procedures24-26.
While HBsAg is the standard screening tool, the CDC 
recommends a full panel-HBsAg, anti-HBc, and 
anti-HBs-to better capture past or ongoing infection27. 
Serological testing alone may miss OBI, especially in 
seronegative individuals. Therefore, nucleic acid 
testing (NAT) for HBV DNA is considered the gold 
standard, particularly in clinical contexts where 
transmission risks are high18.
Despite low viremia, occult hepatitis B virus infection 

remains transmissible and capable of reactivation, 
leading to severe liver complications. Hemodialysis 
settings, characterized by vascular access, equipment 
sharing, and infection control gaps, are particularly 
vulnerable28. Integrating HBV DNA testing into 
routine screening could mitigate these risks.
This study was aimed to assess the prevalence of 
occult hepatitis B virus infection among maintenance 
hemodialysis patients using both serological and 
molecular assays. The results may guide infection 
control practices and screening protocols in dialysis 
units, especially in high-burden regions like 
Bangladesh.

Methodology
Study Design and Setting: This was a cross-sectional 
study conducted over a 12-month period (January to 
December 2024) in the Department of Microbiology, 
Chittagong Medical College, Chattogram, Bangladesh. 
A total of 176 patients undergoing maintenance 
hemodialysis (MHD) at Chittagong Medical College 
Hospital (CMCH), Chattogram, Bangladesh was 
enrolled based on predefined eligibility criteria. 
Patients with chronic kidney disease (CKD) 
undergoing maintenance hemodialysis for ≥3 months 
with the age of ≥15 years, patients with negative for 
HBsAg by ELISA within the preceding 3 months with 
provided informed written consent were included in 
this study. Known HBV-positive CKD patients on 
maintenance hemodialysis, patients on 
immunosuppressive therapy or chemotherapy were 
excluded from this study.
Study Procedure: Sociodemographic and clinical 
data, including age, sex, duration of dialysis, 
transfusion history, and comorbidities, were collected 
using a structured questionnaire and verified with 
medical records. Prior to dialysis sessions, 5 mL of 
peripheral blood was collected aseptically in plain 
vacutainer tubes. Serum was separated by 
centrifugation at 3000 rpm for 10 minutes and stored 
at -80°C until further analysis.
Laboratory Investigations: Occult HBV Infection 
(OBI) was defined as the presence of HBV DNA 
(<200 IU/mL) in serum in the absence of detectable 
HBsAg. Based on serological status, OBI cases were 
categorized as Seropositive OBI which was presence 
of anti-HBc and/or anti-HBs18 and seronegative OBI 
was absence of both anti-HBc and anti-HBs18.
HBsAg Detection: Performed using a commercial 
immunochromatographic test (ICT). The commercially 
available kit (EXCEL® China) was used for the 

detection of HBsAg with the detection limit of 1PEI 
ng/ml (1IU/ml) of HBsAg in serum.
Serological Markers: Anti-HBc total and anti-HBs 
were assessed using third-generation ELISA kits. For 
the detection of anti-HBc total and anti-HBs total, 
commercially available kit (Biolab, UK) was used. 
HBV DNA Detection: Quantified by real-time 
polymerase chain reaction (qPCR) using a standard 
viral DNA extraction kit (Bosphore viral DNA 
Extraction Spin Kit). The qPCR was done by a 
commercially available Bosphore HBV quantification 
kit with an analytic sensitivity of 10 IU/ml. 
Statistical Analysis: Data were analyzed using IBM 
SPSS version 26.0. Descriptive statistics (frequencies 
and percentages) were used to summarize 
demographic and clinical variables. Associations 
between OBI and risk factors were evaluated using 
chi-square tests. A p-value <0.05 was considered 
statistically significant.
Ethical Consideration: 
Ethical approval was obtained from the Ethical 
Review Committee of Chittagong Medical College 
(Memo no: 59.27.0000.013.19. PG.2024/1071, dated 
14.03.2024). Written informed consent was obtained 
from all participants or guardians of minors, following 
the Declaration of Helsinki, Good Clinical Practice 
guidelines, and national regulations. Study aims and 
procedures were explained in Bengali or the local 
language. Confidentiality and anonymity of all 
participants were strictly maintained. The collected 
data were used solely for the purpose of this study and 
will not be used for any other research or purpose 
without appropriate permission.

Results
Among the 176 study participants, none tested positive 
for HBsAg (0%). Anti-HBs was detected in 96 
(54.55%) samples, while anti-HBc total was positive 
in 53 (30.11%) samples (Table 1). 

A subset of 37 (21.02%) samples showed positivity for 
both anti-HBs and anti-HBc total. Conversely, 64 
(36.36%) samples were negative for both markers 

(Figure I).

Quantitative real-time PCR detected HBV DNA in 9 
(5.11%) patients; 6 (3.41%) had viral loads <200 
IU/ml (true occult HBV infection), and 3 (1.70%) had 
viral loads ≥200 IU/ml (false OBI). HBV DNA was 
undetectable (<10 IU/ml) in 167 (94.89%) patients 
(Table 2, Figure II). 
Among OBI-positive patients, 3 (1.7%) were anti-HBs 
positive, 1 (0.57%) was anti-HBc total positive, and 
none were positive for both antibodies. Two (1.14%) 

OBI-positive patients were negative for both markers. 
Among OBI-negative patients, 56 (31.8%) were 
anti-HBs positive, 15 (8.52%) were anti-HBc total 
positive, 37 (21.02%) were positive for both 
antibodies, and 62 (35.28%) were negative for both 
(Table 3, Figure III). No statistically significant 
differences were observed (p = 0.529). 

Discussion
This study investigated the prevalence of occult 
hepatitis B virus infection (OBI) among chronic 
kidney disease (CKD) patients undergoing 
maintenance hemodialysis (MHD) at a tertiary hospital 
in Bangladesh. OBI, characterized by replication- 
competent HBV DNA in liver and/or serum (<200 
IU/mL) despite negative HBsAg status29, presents a 
diagnostic challenge and public health concern, 
especially in resource-limited settings where reliance 
on HBsAg testing is routine. Given the dependence of 
socioeconomically disadvantaged populations on 
government healthcare facilities such as Chittagong 
Medical College Hospital (CMCH), understanding the 
epidemiology of OBI in this context is critical.
Among the 176 HBsAg-negative participants, 30.11% 
were anti-HBc total positive, and 54.5% were 
anti-HBs positive. These figures are consistent with 

previous studies, reported anti-HBc total and anti-HBs 
positivity rates of 23.5% and 66.3%, respectively 
among Iranian MHD patients30, 43% anti-HBs, 3.0% 
anti-HBc total, and 35% double positivity in Brazil31. 
The presence of anti-HBc suggests previous or occult 
HBV exposure32,33, while anti-HBs indicates either 
vaccine-induced or natural immunity, though neither 
marker reliably excludes viral persistence34. These 
results reinforce the importance of a comprehensive 
screening panel including HBsAg, anti-HBc, and 
anti-HBs, as recommended by global guidelines27.
Six participants (3.4%) were identified as OBI cases, 
with HBV DNA levels ranging from 11 to 94 IU/mL 
(mean 43.6 IU/mL). This is in line with studies from 
Ghana35 (7.3%) and Nepal36 (8.0%). Three additional 
patients exhibited viral loads ≥200 IU/mL despite 
negative HBsAg and were classified as false OBI 
potentially attributable to surface gene escape mutants 
that compromise antigen detection37,38.  A similar result 
was found in a study of Iran, where one true OBI and 
four false OBI cases were found among 118 
participants39.
The serological profiles of OBI patients varied: three 
were anti-HBs positive (two vaccinated without a 
booster, one unvaccinated), one was anti-HBc positive, 
and two were seronegative for both markers. These 
findings highlight the limitations of serological 
screening and the possibility of OBI in both vaccinated 
and naturally exposed individuals. Waning immunity 
or low seroconversion rates in CKD patients on 
dialysis may contribute to vulnerability8,40. Persistence 
of HBV in hepatocytes as covalently closed circular 
DNA (cccDNA) or in peripheral blood mononuclear 
cells further underlines the potential for reactivation, 
particularly in immunocompromised patients41.
The OBI prevalence in this study (3.4%) is comparable 
to 4 to 8% reported in similar populations across Iraq, 
Iran, and Nepal30,36,42. Variability may stem from 
differences in population demographics, diagnostic 
methods, and the sensitivity of molecular assays43. 
Importantly, all OBI patients in this cohort had 
histories of multiple blood transfusions, reinforcing 
transfusion as a key risk factor, even when donors are 
HBsAg-screened44.
This study has several limitations. First, HBsAg 
testing was conducted using an 
immunochromatographic test (ICT) rather than ELISA 
or chemiluminescence assays, which may have 
reduced sensitivity. Second, anti-HBc IgM testing was 
not performed, limiting the differentiation between 
past and recent infections. Third, HBV DNA 

sequencing was not undertaken, restricting analysis of 
potential viral mutations or escape variants. The 
cross-sectional nature of the study may have 
underestimated OBI prevalence due to intermittent 
viremia. Additionally, liver biopsy the definitive 
diagnostic method for OBI-was not feasible in this 
immunocompromised population. Lastly, this 
single-center study may not reflect the broader 
hemodialysis population in Bangladesh, limiting 
generalizability.

Conclusion 
This study reveals a notable prevalence of occult 
hepatitis B virus infection among hemodialysis 
patients in Bangladesh, despite negative HBsAg 
results by routine screening. The detection of HBV 
DNA in both seropositive and seronegative individuals 
underscores the limitations of relying solely on 
serological assays for HBV surveillance. Incorporation 
of HBV DNA PCR into routine screening of 
hemodialysis patients is essential for early detection of 
occult hepatitis B infection (OBI), complemented by 
booster vaccination programs for individuals with 
suboptimal anti-HBs titers. Future research should 
emphasize full-length HBV genome sequencing in 
OBI cases to identify immune escape variants, drug 
resistance, and genotype distribution, while diagnostic 
accuracy may be enhanced through ultrasensitive 
HBsAg assays and nested PCR targeting multiple 
genomic regions. Additionally, public health strategies, 
including awareness campaigns and policy-level 
interventions, are necessary to promote comprehensive 
HBV vaccination, particularly in rural and underserved 
populations.
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Molecular and Serological Evaluation of Occult Hepatitis B Virus Infection among Patients 
Undergoing Maintenance Hemodialysis at a Tertiary Teaching Hospital of Bangladesh

Abstract
Background: Occult hepatitis B virus infection (OBI) represents a silent yet significant phase of chronic 
HBV infection (CHB), characterized by the presence of HBV DNA in the liver and/or serum without 
detectable hepatitis B surface antigen (HBsAg). It may occur in both seropositive and seronegative 
individuals and poses a risk of transmission via blood transfusion, organ transplantation, and hemodialysis. 
Immunocompromised patients, particularly those with chronic kidney disease (CKD) undergoing 
maintenance hemodialysis (MHD), are particularly vulnerable due to repeated transfusions, invasive 
procedures, and altered immune responses. Objective: The purpose of the present study was to determine 
the prevalence and serological patterns of OBI among CKD patients receiving MHD at Chittagong Medical 
College Hospital (CMCH), Bangladesh. Methodology: This cross-sectional study was conducted from 
January to December 2024 in the Department of Microbiology at Chittagong Medical College, Chattogram, 
Bangladesh including 176 CKD patients on MHD who were HBsAg-negative, as confirmed by ELISA. 
HBsAg was rechecked using immunochromatographic tests (ICT). Anti-HBc and anti-HBs antibodies were 
detected by enzyme-linked immunosorbent assay (ELISA). HBV DNA was quantified using real-time 
polymerase chain reaction (qPCR). Results: All patients were negative for HBsAg. Anti-HBc was positive in 
53 (30.11%) and anti-HBs in 96 (54.55%) patients. HBV DNA was detected in 6 patients (3.41%), 
confirming occult hepatitis B virus infection. Among them, 4 (2.27%) were seropositive and 2 (1.14%) were 
seronegative OBI. No significant associations were observed between occult hepatitis B virus infection 
status and sociodemographic variables, dialysis duration, blood transfusion history, or serological profile. 
Conclusion: Integration of HBV DNA testing into routine screening protocols is essential for early 
detection, improved clinical management, and reduction of HBV transmission risks in dialysis units.
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Introduction
Hepatitis B virus (HBV), a 42-nm DNA virus in the 
Hepadnaviridae family, is among the most prevalent 
and infectious blood-borne pathogens globally1. While 

HBV can lead to both acute and chronic liver disease, 
a particularly elusive and clinically significant form is 
occult hepatitis B infection (OBI), defined by the 
presence of HBV DNA in liver and/or serum in the 
absence of detectable hepatitis B surface antigen 
(HBsAg)2. Chronic HBV infection can progress to 
cirrhosis, hepatocellular carcinoma (HCC), and death, 
ranking it among the top ten global causes of 
mortality3-4. Despite the success of HBV vaccination 
programs, the virus remains a major public health 

challenge, particularly in resource-limited countries5,6.
Globally, HBV affects approximately 3.2% of the 
population7, with regional prevalence ranging from ≥
8% in hyperendemic zones to ≤1.9% in 
low-prevalence regions8. In Asia, rates vary widely 
5.1% in Thailand, 4.0% in Malaysia, and 2% in 
Singapore; 6.9% in China versus 1.0% in Japan; and in 
South Asia, from 6.5% in Myanmar to 1.0% in 
Nepal9-12. These differences reflect regional disparities 
in vaccination, healthcare access, and infection 
control.
In Bangladesh, childhood HBV prevalence has 
dropped to below 1% due to the successful 
implementation of the Expanded Program on 
Immunization13. However, adult infection remains a 
concern, with a national prevalence estimated at 
4%-above the global average14,15. This highlights the 
ongoing risk in adult and high-risk populations, 
including those undergoing hemodialysis.
The European Association for the Study of the Liver 
(EASL) defines five phases of chronic HBV infection, 
including the HBsAg-negative or occult phase16,17. 
Occult hepatitis B virus infection is characterized by 
low levels of replication-competent HBV DNA, 
particularly covalently closed circular DNA 
(cccDNA), in liver tissues, often below 200 IU/mL in 
serum, with undetectable HBsAg using current 
assays18. Mutations in the S gene may mask HBsAg 
expression, complicating diagnosis19-21.
Occult hepatitis B virus infection is subclassified as 
seropositive (anti-HBc and/or anti-HBs positive) or 
seronegative (absence of both), with most cases 
(approximately 80%) falling into the former 
category18. Among patients undergoing maintenance 
hemodialysis (MHD), HBV prevalence is estimated at 
7.32% globally, with OBI rates ranging from 0% to 
58%, reflecting geographic and diagnostic 
variability22,23. MHD patients are particularly 
susceptible to OBI due to immunosuppression, 
repeated blood transfusions, poor vaccine 
responsiveness, and prolonged exposure to dialysis 
procedures24-26.
While HBsAg is the standard screening tool, the CDC 
recommends a full panel-HBsAg, anti-HBc, and 
anti-HBs-to better capture past or ongoing infection27. 
Serological testing alone may miss OBI, especially in 
seronegative individuals. Therefore, nucleic acid 
testing (NAT) for HBV DNA is considered the gold 
standard, particularly in clinical contexts where 
transmission risks are high18.
Despite low viremia, occult hepatitis B virus infection 

remains transmissible and capable of reactivation, 
leading to severe liver complications. Hemodialysis 
settings, characterized by vascular access, equipment 
sharing, and infection control gaps, are particularly 
vulnerable28. Integrating HBV DNA testing into 
routine screening could mitigate these risks.
This study was aimed to assess the prevalence of 
occult hepatitis B virus infection among maintenance 
hemodialysis patients using both serological and 
molecular assays. The results may guide infection 
control practices and screening protocols in dialysis 
units, especially in high-burden regions like 
Bangladesh.

Methodology
Study Design and Setting: This was a cross-sectional 
study conducted over a 12-month period (January to 
December 2024) in the Department of Microbiology, 
Chittagong Medical College, Chattogram, Bangladesh. 
A total of 176 patients undergoing maintenance 
hemodialysis (MHD) at Chittagong Medical College 
Hospital (CMCH), Chattogram, Bangladesh was 
enrolled based on predefined eligibility criteria. 
Patients with chronic kidney disease (CKD) 
undergoing maintenance hemodialysis for ≥3 months 
with the age of ≥15 years, patients with negative for 
HBsAg by ELISA within the preceding 3 months with 
provided informed written consent were included in 
this study. Known HBV-positive CKD patients on 
maintenance hemodialysis, patients on 
immunosuppressive therapy or chemotherapy were 
excluded from this study.
Study Procedure: Sociodemographic and clinical 
data, including age, sex, duration of dialysis, 
transfusion history, and comorbidities, were collected 
using a structured questionnaire and verified with 
medical records. Prior to dialysis sessions, 5 mL of 
peripheral blood was collected aseptically in plain 
vacutainer tubes. Serum was separated by 
centrifugation at 3000 rpm for 10 minutes and stored 
at -80°C until further analysis.
Laboratory Investigations: Occult HBV Infection 
(OBI) was defined as the presence of HBV DNA 
(<200 IU/mL) in serum in the absence of detectable 
HBsAg. Based on serological status, OBI cases were 
categorized as Seropositive OBI which was presence 
of anti-HBc and/or anti-HBs18 and seronegative OBI 
was absence of both anti-HBc and anti-HBs18.
HBsAg Detection: Performed using a commercial 
immunochromatographic test (ICT). The commercially 
available kit (EXCEL® China) was used for the 

detection of HBsAg with the detection limit of 1PEI 
ng/ml (1IU/ml) of HBsAg in serum.
Serological Markers: Anti-HBc total and anti-HBs 
were assessed using third-generation ELISA kits. For 
the detection of anti-HBc total and anti-HBs total, 
commercially available kit (Biolab, UK) was used. 
HBV DNA Detection: Quantified by real-time 
polymerase chain reaction (qPCR) using a standard 
viral DNA extraction kit (Bosphore viral DNA 
Extraction Spin Kit). The qPCR was done by a 
commercially available Bosphore HBV quantification 
kit with an analytic sensitivity of 10 IU/ml. 
Statistical Analysis: Data were analyzed using IBM 
SPSS version 26.0. Descriptive statistics (frequencies 
and percentages) were used to summarize 
demographic and clinical variables. Associations 
between OBI and risk factors were evaluated using 
chi-square tests. A p-value <0.05 was considered 
statistically significant.
Ethical Consideration: 
Ethical approval was obtained from the Ethical 
Review Committee of Chittagong Medical College 
(Memo no: 59.27.0000.013.19. PG.2024/1071, dated 
14.03.2024). Written informed consent was obtained 
from all participants or guardians of minors, following 
the Declaration of Helsinki, Good Clinical Practice 
guidelines, and national regulations. Study aims and 
procedures were explained in Bengali or the local 
language. Confidentiality and anonymity of all 
participants were strictly maintained. The collected 
data were used solely for the purpose of this study and 
will not be used for any other research or purpose 
without appropriate permission.

Results
Among the 176 study participants, none tested positive 
for HBsAg (0%). Anti-HBs was detected in 96 
(54.55%) samples, while anti-HBc total was positive 
in 53 (30.11%) samples (Table 1). 

A subset of 37 (21.02%) samples showed positivity for 
both anti-HBs and anti-HBc total. Conversely, 64 
(36.36%) samples were negative for both markers 

(Figure I).

Quantitative real-time PCR detected HBV DNA in 9 
(5.11%) patients; 6 (3.41%) had viral loads <200 
IU/ml (true occult HBV infection), and 3 (1.70%) had 
viral loads ≥200 IU/ml (false OBI). HBV DNA was 
undetectable (<10 IU/ml) in 167 (94.89%) patients 
(Table 2, Figure II). 
Among OBI-positive patients, 3 (1.7%) were anti-HBs 
positive, 1 (0.57%) was anti-HBc total positive, and 
none were positive for both antibodies. Two (1.14%) 

OBI-positive patients were negative for both markers. 
Among OBI-negative patients, 56 (31.8%) were 
anti-HBs positive, 15 (8.52%) were anti-HBc total 
positive, 37 (21.02%) were positive for both 
antibodies, and 62 (35.28%) were negative for both 
(Table 3, Figure III). No statistically significant 
differences were observed (p = 0.529). 

Discussion
This study investigated the prevalence of occult 
hepatitis B virus infection (OBI) among chronic 
kidney disease (CKD) patients undergoing 
maintenance hemodialysis (MHD) at a tertiary hospital 
in Bangladesh. OBI, characterized by replication- 
competent HBV DNA in liver and/or serum (<200 
IU/mL) despite negative HBsAg status29, presents a 
diagnostic challenge and public health concern, 
especially in resource-limited settings where reliance 
on HBsAg testing is routine. Given the dependence of 
socioeconomically disadvantaged populations on 
government healthcare facilities such as Chittagong 
Medical College Hospital (CMCH), understanding the 
epidemiology of OBI in this context is critical.
Among the 176 HBsAg-negative participants, 30.11% 
were anti-HBc total positive, and 54.5% were 
anti-HBs positive. These figures are consistent with 

previous studies, reported anti-HBc total and anti-HBs 
positivity rates of 23.5% and 66.3%, respectively 
among Iranian MHD patients30, 43% anti-HBs, 3.0% 
anti-HBc total, and 35% double positivity in Brazil31. 
The presence of anti-HBc suggests previous or occult 
HBV exposure32,33, while anti-HBs indicates either 
vaccine-induced or natural immunity, though neither 
marker reliably excludes viral persistence34. These 
results reinforce the importance of a comprehensive 
screening panel including HBsAg, anti-HBc, and 
anti-HBs, as recommended by global guidelines27.
Six participants (3.4%) were identified as OBI cases, 
with HBV DNA levels ranging from 11 to 94 IU/mL 
(mean 43.6 IU/mL). This is in line with studies from 
Ghana35 (7.3%) and Nepal36 (8.0%). Three additional 
patients exhibited viral loads ≥200 IU/mL despite 
negative HBsAg and were classified as false OBI 
potentially attributable to surface gene escape mutants 
that compromise antigen detection37,38.  A similar result 
was found in a study of Iran, where one true OBI and 
four false OBI cases were found among 118 
participants39.
The serological profiles of OBI patients varied: three 
were anti-HBs positive (two vaccinated without a 
booster, one unvaccinated), one was anti-HBc positive, 
and two were seronegative for both markers. These 
findings highlight the limitations of serological 
screening and the possibility of OBI in both vaccinated 
and naturally exposed individuals. Waning immunity 
or low seroconversion rates in CKD patients on 
dialysis may contribute to vulnerability8,40. Persistence 
of HBV in hepatocytes as covalently closed circular 
DNA (cccDNA) or in peripheral blood mononuclear 
cells further underlines the potential for reactivation, 
particularly in immunocompromised patients41.
The OBI prevalence in this study (3.4%) is comparable 
to 4 to 8% reported in similar populations across Iraq, 
Iran, and Nepal30,36,42. Variability may stem from 
differences in population demographics, diagnostic 
methods, and the sensitivity of molecular assays43. 
Importantly, all OBI patients in this cohort had 
histories of multiple blood transfusions, reinforcing 
transfusion as a key risk factor, even when donors are 
HBsAg-screened44.
This study has several limitations. First, HBsAg 
testing was conducted using an 
immunochromatographic test (ICT) rather than ELISA 
or chemiluminescence assays, which may have 
reduced sensitivity. Second, anti-HBc IgM testing was 
not performed, limiting the differentiation between 
past and recent infections. Third, HBV DNA 

sequencing was not undertaken, restricting analysis of 
potential viral mutations or escape variants. The 
cross-sectional nature of the study may have 
underestimated OBI prevalence due to intermittent 
viremia. Additionally, liver biopsy the definitive 
diagnostic method for OBI-was not feasible in this 
immunocompromised population. Lastly, this 
single-center study may not reflect the broader 
hemodialysis population in Bangladesh, limiting 
generalizability.

Conclusion 
This study reveals a notable prevalence of occult 
hepatitis B virus infection among hemodialysis 
patients in Bangladesh, despite negative HBsAg 
results by routine screening. The detection of HBV 
DNA in both seropositive and seronegative individuals 
underscores the limitations of relying solely on 
serological assays for HBV surveillance. Incorporation 
of HBV DNA PCR into routine screening of 
hemodialysis patients is essential for early detection of 
occult hepatitis B infection (OBI), complemented by 
booster vaccination programs for individuals with 
suboptimal anti-HBs titers. Future research should 
emphasize full-length HBV genome sequencing in 
OBI cases to identify immune escape variants, drug 
resistance, and genotype distribution, while diagnostic 
accuracy may be enhanced through ultrasensitive 
HBsAg assays and nested PCR targeting multiple 
genomic regions. Additionally, public health strategies, 
including awareness campaigns and policy-level 
interventions, are necessary to promote comprehensive 
HBV vaccination, particularly in rural and underserved 
populations.
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Introduction
Hepatitis B virus (HBV), a 42-nm DNA virus in the 
Hepadnaviridae family, is among the most prevalent 
and infectious blood-borne pathogens globally1. While 

HBV can lead to both acute and chronic liver disease, 
a particularly elusive and clinically significant form is 
occult hepatitis B infection (OBI), defined by the 
presence of HBV DNA in liver and/or serum in the 
absence of detectable hepatitis B surface antigen 
(HBsAg)2. Chronic HBV infection can progress to 
cirrhosis, hepatocellular carcinoma (HCC), and death, 
ranking it among the top ten global causes of 
mortality3-4. Despite the success of HBV vaccination 
programs, the virus remains a major public health 

challenge, particularly in resource-limited countries5,6.
Globally, HBV affects approximately 3.2% of the 
population7, with regional prevalence ranging from ≥
8% in hyperendemic zones to ≤1.9% in 
low-prevalence regions8. In Asia, rates vary widely 
5.1% in Thailand, 4.0% in Malaysia, and 2% in 
Singapore; 6.9% in China versus 1.0% in Japan; and in 
South Asia, from 6.5% in Myanmar to 1.0% in 
Nepal9-12. These differences reflect regional disparities 
in vaccination, healthcare access, and infection 
control.
In Bangladesh, childhood HBV prevalence has 
dropped to below 1% due to the successful 
implementation of the Expanded Program on 
Immunization13. However, adult infection remains a 
concern, with a national prevalence estimated at 
4%-above the global average14,15. This highlights the 
ongoing risk in adult and high-risk populations, 
including those undergoing hemodialysis.
The European Association for the Study of the Liver 
(EASL) defines five phases of chronic HBV infection, 
including the HBsAg-negative or occult phase16,17. 
Occult hepatitis B virus infection is characterized by 
low levels of replication-competent HBV DNA, 
particularly covalently closed circular DNA 
(cccDNA), in liver tissues, often below 200 IU/mL in 
serum, with undetectable HBsAg using current 
assays18. Mutations in the S gene may mask HBsAg 
expression, complicating diagnosis19-21.
Occult hepatitis B virus infection is subclassified as 
seropositive (anti-HBc and/or anti-HBs positive) or 
seronegative (absence of both), with most cases 
(approximately 80%) falling into the former 
category18. Among patients undergoing maintenance 
hemodialysis (MHD), HBV prevalence is estimated at 
7.32% globally, with OBI rates ranging from 0% to 
58%, reflecting geographic and diagnostic 
variability22,23. MHD patients are particularly 
susceptible to OBI due to immunosuppression, 
repeated blood transfusions, poor vaccine 
responsiveness, and prolonged exposure to dialysis 
procedures24-26.
While HBsAg is the standard screening tool, the CDC 
recommends a full panel-HBsAg, anti-HBc, and 
anti-HBs-to better capture past or ongoing infection27. 
Serological testing alone may miss OBI, especially in 
seronegative individuals. Therefore, nucleic acid 
testing (NAT) for HBV DNA is considered the gold 
standard, particularly in clinical contexts where 
transmission risks are high18.
Despite low viremia, occult hepatitis B virus infection 

remains transmissible and capable of reactivation, 
leading to severe liver complications. Hemodialysis 
settings, characterized by vascular access, equipment 
sharing, and infection control gaps, are particularly 
vulnerable28. Integrating HBV DNA testing into 
routine screening could mitigate these risks.
This study was aimed to assess the prevalence of 
occult hepatitis B virus infection among maintenance 
hemodialysis patients using both serological and 
molecular assays. The results may guide infection 
control practices and screening protocols in dialysis 
units, especially in high-burden regions like 
Bangladesh.

Methodology
Study Design and Setting: This was a cross-sectional 
study conducted over a 12-month period (January to 
December 2024) in the Department of Microbiology, 
Chittagong Medical College, Chattogram, Bangladesh. 
A total of 176 patients undergoing maintenance 
hemodialysis (MHD) at Chittagong Medical College 
Hospital (CMCH), Chattogram, Bangladesh was 
enrolled based on predefined eligibility criteria. 
Patients with chronic kidney disease (CKD) 
undergoing maintenance hemodialysis for ≥3 months 
with the age of ≥15 years, patients with negative for 
HBsAg by ELISA within the preceding 3 months with 
provided informed written consent were included in 
this study. Known HBV-positive CKD patients on 
maintenance hemodialysis, patients on 
immunosuppressive therapy or chemotherapy were 
excluded from this study.
Study Procedure: Sociodemographic and clinical 
data, including age, sex, duration of dialysis, 
transfusion history, and comorbidities, were collected 
using a structured questionnaire and verified with 
medical records. Prior to dialysis sessions, 5 mL of 
peripheral blood was collected aseptically in plain 
vacutainer tubes. Serum was separated by 
centrifugation at 3000 rpm for 10 minutes and stored 
at -80°C until further analysis.
Laboratory Investigations: Occult HBV Infection 
(OBI) was defined as the presence of HBV DNA 
(<200 IU/mL) in serum in the absence of detectable 
HBsAg. Based on serological status, OBI cases were 
categorized as Seropositive OBI which was presence 
of anti-HBc and/or anti-HBs18 and seronegative OBI 
was absence of both anti-HBc and anti-HBs18.
HBsAg Detection: Performed using a commercial 
immunochromatographic test (ICT). The commercially 
available kit (EXCEL® China) was used for the 

detection of HBsAg with the detection limit of 1PEI 
ng/ml (1IU/ml) of HBsAg in serum.
Serological Markers: Anti-HBc total and anti-HBs 
were assessed using third-generation ELISA kits. For 
the detection of anti-HBc total and anti-HBs total, 
commercially available kit (Biolab, UK) was used. 
HBV DNA Detection: Quantified by real-time 
polymerase chain reaction (qPCR) using a standard 
viral DNA extraction kit (Bosphore viral DNA 
Extraction Spin Kit). The qPCR was done by a 
commercially available Bosphore HBV quantification 
kit with an analytic sensitivity of 10 IU/ml. 
Statistical Analysis: Data were analyzed using IBM 
SPSS version 26.0. Descriptive statistics (frequencies 
and percentages) were used to summarize 
demographic and clinical variables. Associations 
between OBI and risk factors were evaluated using 
chi-square tests. A p-value <0.05 was considered 
statistically significant.
Ethical Consideration: 
Ethical approval was obtained from the Ethical 
Review Committee of Chittagong Medical College 
(Memo no: 59.27.0000.013.19. PG.2024/1071, dated 
14.03.2024). Written informed consent was obtained 
from all participants or guardians of minors, following 
the Declaration of Helsinki, Good Clinical Practice 
guidelines, and national regulations. Study aims and 
procedures were explained in Bengali or the local 
language. Confidentiality and anonymity of all 
participants were strictly maintained. The collected 
data were used solely for the purpose of this study and 
will not be used for any other research or purpose 
without appropriate permission.

Results
Among the 176 study participants, none tested positive 
for HBsAg (0%). Anti-HBs was detected in 96 
(54.55%) samples, while anti-HBc total was positive 
in 53 (30.11%) samples (Table 1). 

A subset of 37 (21.02%) samples showed positivity for 
both anti-HBs and anti-HBc total. Conversely, 64 
(36.36%) samples were negative for both markers 

(Figure I).

Quantitative real-time PCR detected HBV DNA in 9 
(5.11%) patients; 6 (3.41%) had viral loads <200 
IU/ml (true occult HBV infection), and 3 (1.70%) had 
viral loads ≥200 IU/ml (false OBI). HBV DNA was 
undetectable (<10 IU/ml) in 167 (94.89%) patients 
(Table 2, Figure II). 
Among OBI-positive patients, 3 (1.7%) were anti-HBs 
positive, 1 (0.57%) was anti-HBc total positive, and 
none were positive for both antibodies. Two (1.14%) 

OBI-positive patients were negative for both markers. 
Among OBI-negative patients, 56 (31.8%) were 
anti-HBs positive, 15 (8.52%) were anti-HBc total 
positive, 37 (21.02%) were positive for both 
antibodies, and 62 (35.28%) were negative for both 
(Table 3, Figure III). No statistically significant 
differences were observed (p = 0.529). 

Discussion
This study investigated the prevalence of occult 
hepatitis B virus infection (OBI) among chronic 
kidney disease (CKD) patients undergoing 
maintenance hemodialysis (MHD) at a tertiary hospital 
in Bangladesh. OBI, characterized by replication- 
competent HBV DNA in liver and/or serum (<200 
IU/mL) despite negative HBsAg status29, presents a 
diagnostic challenge and public health concern, 
especially in resource-limited settings where reliance 
on HBsAg testing is routine. Given the dependence of 
socioeconomically disadvantaged populations on 
government healthcare facilities such as Chittagong 
Medical College Hospital (CMCH), understanding the 
epidemiology of OBI in this context is critical.
Among the 176 HBsAg-negative participants, 30.11% 
were anti-HBc total positive, and 54.5% were 
anti-HBs positive. These figures are consistent with 

previous studies, reported anti-HBc total and anti-HBs 
positivity rates of 23.5% and 66.3%, respectively 
among Iranian MHD patients30, 43% anti-HBs, 3.0% 
anti-HBc total, and 35% double positivity in Brazil31. 
The presence of anti-HBc suggests previous or occult 
HBV exposure32,33, while anti-HBs indicates either 
vaccine-induced or natural immunity, though neither 
marker reliably excludes viral persistence34. These 
results reinforce the importance of a comprehensive 
screening panel including HBsAg, anti-HBc, and 
anti-HBs, as recommended by global guidelines27.
Six participants (3.4%) were identified as OBI cases, 
with HBV DNA levels ranging from 11 to 94 IU/mL 
(mean 43.6 IU/mL). This is in line with studies from 
Ghana35 (7.3%) and Nepal36 (8.0%). Three additional 
patients exhibited viral loads ≥200 IU/mL despite 
negative HBsAg and were classified as false OBI 
potentially attributable to surface gene escape mutants 
that compromise antigen detection37,38.  A similar result 
was found in a study of Iran, where one true OBI and 
four false OBI cases were found among 118 
participants39.
The serological profiles of OBI patients varied: three 
were anti-HBs positive (two vaccinated without a 
booster, one unvaccinated), one was anti-HBc positive, 
and two were seronegative for both markers. These 
findings highlight the limitations of serological 
screening and the possibility of OBI in both vaccinated 
and naturally exposed individuals. Waning immunity 
or low seroconversion rates in CKD patients on 
dialysis may contribute to vulnerability8,40. Persistence 
of HBV in hepatocytes as covalently closed circular 
DNA (cccDNA) or in peripheral blood mononuclear 
cells further underlines the potential for reactivation, 
particularly in immunocompromised patients41.
The OBI prevalence in this study (3.4%) is comparable 
to 4 to 8% reported in similar populations across Iraq, 
Iran, and Nepal30,36,42. Variability may stem from 
differences in population demographics, diagnostic 
methods, and the sensitivity of molecular assays43. 
Importantly, all OBI patients in this cohort had 
histories of multiple blood transfusions, reinforcing 
transfusion as a key risk factor, even when donors are 
HBsAg-screened44.
This study has several limitations. First, HBsAg 
testing was conducted using an 
immunochromatographic test (ICT) rather than ELISA 
or chemiluminescence assays, which may have 
reduced sensitivity. Second, anti-HBc IgM testing was 
not performed, limiting the differentiation between 
past and recent infections. Third, HBV DNA 

sequencing was not undertaken, restricting analysis of 
potential viral mutations or escape variants. The 
cross-sectional nature of the study may have 
underestimated OBI prevalence due to intermittent 
viremia. Additionally, liver biopsy the definitive 
diagnostic method for OBI-was not feasible in this 
immunocompromised population. Lastly, this 
single-center study may not reflect the broader 
hemodialysis population in Bangladesh, limiting 
generalizability.

Conclusion 
This study reveals a notable prevalence of occult 
hepatitis B virus infection among hemodialysis 
patients in Bangladesh, despite negative HBsAg 
results by routine screening. The detection of HBV 
DNA in both seropositive and seronegative individuals 
underscores the limitations of relying solely on 
serological assays for HBV surveillance. Incorporation 
of HBV DNA PCR into routine screening of 
hemodialysis patients is essential for early detection of 
occult hepatitis B infection (OBI), complemented by 
booster vaccination programs for individuals with 
suboptimal anti-HBs titers. Future research should 
emphasize full-length HBV genome sequencing in 
OBI cases to identify immune escape variants, drug 
resistance, and genotype distribution, while diagnostic 
accuracy may be enhanced through ultrasensitive 
HBsAg assays and nested PCR targeting multiple 
genomic regions. Additionally, public health strategies, 
including awareness campaigns and policy-level 
interventions, are necessary to promote comprehensive 
HBV vaccination, particularly in rural and underserved 
populations.
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Test method 
ICT 

ELISA 
ELISA 

Positive
0(0%) 

96(54.55%) 
53(30.11%) 

Non-reactive 
176(100%) 
80(45.45%) 
123(69.89%) 

Table 1: HBsAg, anti-HBs, and anti-HBc Total Biomarker 
Status among study participants (N=176)
Biomarker 
 HBsAg  
Anti-HBs 
Anti-HBc total

Bangladesh J Med Microbiol July 2025, Volume 19, Number 2

Note: ICT=Immunochromatographic test, ELISA = Enzyme-linked 
immunosorbent assay, non-reactive = Negative

Mean Viral Load
(IU/ml) ± SD
43.59 ± 32.86
374.80 ± 29.33
Not detected

Number of
Cases n (%)

6 (3.41)
3 (1.70)

167 (94.89)

Table 2: Quantitative HBV DNA levels detected by qPCR in 
study participants (N=176)
Viral Load
Category
<200 IU/ml (True OBI)
≥200 IU/ml (False OBI)
Undetected (<10 IU/ml)
Note: True OBI is defined as HBV DNA <200 IU/ml; False OBI as ≥
200 IU/ml; detection limit = 10 IU/ml.

Figure I: Distribution of anti-HBc total and anti-HBs serostatus 
among study participants (N=176)

 
(+)ve (+)ve AntiHBs (+) ve  AntiHBs (-)ve 

Figure II: Frequency of occult HBV Infection Among Study 
Participants (n=176)



Introduction
Hepatitis B virus (HBV), a 42-nm DNA virus in the 
Hepadnaviridae family, is among the most prevalent 
and infectious blood-borne pathogens globally1. While 

HBV can lead to both acute and chronic liver disease, 
a particularly elusive and clinically significant form is 
occult hepatitis B infection (OBI), defined by the 
presence of HBV DNA in liver and/or serum in the 
absence of detectable hepatitis B surface antigen 
(HBsAg)2. Chronic HBV infection can progress to 
cirrhosis, hepatocellular carcinoma (HCC), and death, 
ranking it among the top ten global causes of 
mortality3-4. Despite the success of HBV vaccination 
programs, the virus remains a major public health 

challenge, particularly in resource-limited countries5,6.
Globally, HBV affects approximately 3.2% of the 
population7, with regional prevalence ranging from ≥
8% in hyperendemic zones to ≤1.9% in 
low-prevalence regions8. In Asia, rates vary widely 
5.1% in Thailand, 4.0% in Malaysia, and 2% in 
Singapore; 6.9% in China versus 1.0% in Japan; and in 
South Asia, from 6.5% in Myanmar to 1.0% in 
Nepal9-12. These differences reflect regional disparities 
in vaccination, healthcare access, and infection 
control.
In Bangladesh, childhood HBV prevalence has 
dropped to below 1% due to the successful 
implementation of the Expanded Program on 
Immunization13. However, adult infection remains a 
concern, with a national prevalence estimated at 
4%-above the global average14,15. This highlights the 
ongoing risk in adult and high-risk populations, 
including those undergoing hemodialysis.
The European Association for the Study of the Liver 
(EASL) defines five phases of chronic HBV infection, 
including the HBsAg-negative or occult phase16,17. 
Occult hepatitis B virus infection is characterized by 
low levels of replication-competent HBV DNA, 
particularly covalently closed circular DNA 
(cccDNA), in liver tissues, often below 200 IU/mL in 
serum, with undetectable HBsAg using current 
assays18. Mutations in the S gene may mask HBsAg 
expression, complicating diagnosis19-21.
Occult hepatitis B virus infection is subclassified as 
seropositive (anti-HBc and/or anti-HBs positive) or 
seronegative (absence of both), with most cases 
(approximately 80%) falling into the former 
category18. Among patients undergoing maintenance 
hemodialysis (MHD), HBV prevalence is estimated at 
7.32% globally, with OBI rates ranging from 0% to 
58%, reflecting geographic and diagnostic 
variability22,23. MHD patients are particularly 
susceptible to OBI due to immunosuppression, 
repeated blood transfusions, poor vaccine 
responsiveness, and prolonged exposure to dialysis 
procedures24-26.
While HBsAg is the standard screening tool, the CDC 
recommends a full panel-HBsAg, anti-HBc, and 
anti-HBs-to better capture past or ongoing infection27. 
Serological testing alone may miss OBI, especially in 
seronegative individuals. Therefore, nucleic acid 
testing (NAT) for HBV DNA is considered the gold 
standard, particularly in clinical contexts where 
transmission risks are high18.
Despite low viremia, occult hepatitis B virus infection 

remains transmissible and capable of reactivation, 
leading to severe liver complications. Hemodialysis 
settings, characterized by vascular access, equipment 
sharing, and infection control gaps, are particularly 
vulnerable28. Integrating HBV DNA testing into 
routine screening could mitigate these risks.
This study was aimed to assess the prevalence of 
occult hepatitis B virus infection among maintenance 
hemodialysis patients using both serological and 
molecular assays. The results may guide infection 
control practices and screening protocols in dialysis 
units, especially in high-burden regions like 
Bangladesh.

Methodology
Study Design and Setting: This was a cross-sectional 
study conducted over a 12-month period (January to 
December 2024) in the Department of Microbiology, 
Chittagong Medical College, Chattogram, Bangladesh. 
A total of 176 patients undergoing maintenance 
hemodialysis (MHD) at Chittagong Medical College 
Hospital (CMCH), Chattogram, Bangladesh was 
enrolled based on predefined eligibility criteria. 
Patients with chronic kidney disease (CKD) 
undergoing maintenance hemodialysis for ≥3 months 
with the age of ≥15 years, patients with negative for 
HBsAg by ELISA within the preceding 3 months with 
provided informed written consent were included in 
this study. Known HBV-positive CKD patients on 
maintenance hemodialysis, patients on 
immunosuppressive therapy or chemotherapy were 
excluded from this study.
Study Procedure: Sociodemographic and clinical 
data, including age, sex, duration of dialysis, 
transfusion history, and comorbidities, were collected 
using a structured questionnaire and verified with 
medical records. Prior to dialysis sessions, 5 mL of 
peripheral blood was collected aseptically in plain 
vacutainer tubes. Serum was separated by 
centrifugation at 3000 rpm for 10 minutes and stored 
at -80°C until further analysis.
Laboratory Investigations: Occult HBV Infection 
(OBI) was defined as the presence of HBV DNA 
(<200 IU/mL) in serum in the absence of detectable 
HBsAg. Based on serological status, OBI cases were 
categorized as Seropositive OBI which was presence 
of anti-HBc and/or anti-HBs18 and seronegative OBI 
was absence of both anti-HBc and anti-HBs18.
HBsAg Detection: Performed using a commercial 
immunochromatographic test (ICT). The commercially 
available kit (EXCEL® China) was used for the 

detection of HBsAg with the detection limit of 1PEI 
ng/ml (1IU/ml) of HBsAg in serum.
Serological Markers: Anti-HBc total and anti-HBs 
were assessed using third-generation ELISA kits. For 
the detection of anti-HBc total and anti-HBs total, 
commercially available kit (Biolab, UK) was used. 
HBV DNA Detection: Quantified by real-time 
polymerase chain reaction (qPCR) using a standard 
viral DNA extraction kit (Bosphore viral DNA 
Extraction Spin Kit). The qPCR was done by a 
commercially available Bosphore HBV quantification 
kit with an analytic sensitivity of 10 IU/ml. 
Statistical Analysis: Data were analyzed using IBM 
SPSS version 26.0. Descriptive statistics (frequencies 
and percentages) were used to summarize 
demographic and clinical variables. Associations 
between OBI and risk factors were evaluated using 
chi-square tests. A p-value <0.05 was considered 
statistically significant.
Ethical Consideration: 
Ethical approval was obtained from the Ethical 
Review Committee of Chittagong Medical College 
(Memo no: 59.27.0000.013.19. PG.2024/1071, dated 
14.03.2024). Written informed consent was obtained 
from all participants or guardians of minors, following 
the Declaration of Helsinki, Good Clinical Practice 
guidelines, and national regulations. Study aims and 
procedures were explained in Bengali or the local 
language. Confidentiality and anonymity of all 
participants were strictly maintained. The collected 
data were used solely for the purpose of this study and 
will not be used for any other research or purpose 
without appropriate permission.

Results
Among the 176 study participants, none tested positive 
for HBsAg (0%). Anti-HBs was detected in 96 
(54.55%) samples, while anti-HBc total was positive 
in 53 (30.11%) samples (Table 1). 

A subset of 37 (21.02%) samples showed positivity for 
both anti-HBs and anti-HBc total. Conversely, 64 
(36.36%) samples were negative for both markers 

(Figure I).

Quantitative real-time PCR detected HBV DNA in 9 
(5.11%) patients; 6 (3.41%) had viral loads <200 
IU/ml (true occult HBV infection), and 3 (1.70%) had 
viral loads ≥200 IU/ml (false OBI). HBV DNA was 
undetectable (<10 IU/ml) in 167 (94.89%) patients 
(Table 2, Figure II). 
Among OBI-positive patients, 3 (1.7%) were anti-HBs 
positive, 1 (0.57%) was anti-HBc total positive, and 
none were positive for both antibodies. Two (1.14%) 

OBI-positive patients were negative for both markers. 
Among OBI-negative patients, 56 (31.8%) were 
anti-HBs positive, 15 (8.52%) were anti-HBc total 
positive, 37 (21.02%) were positive for both 
antibodies, and 62 (35.28%) were negative for both 
(Table 3, Figure III). No statistically significant 
differences were observed (p = 0.529). 

Discussion
This study investigated the prevalence of occult 
hepatitis B virus infection (OBI) among chronic 
kidney disease (CKD) patients undergoing 
maintenance hemodialysis (MHD) at a tertiary hospital 
in Bangladesh. OBI, characterized by replication- 
competent HBV DNA in liver and/or serum (<200 
IU/mL) despite negative HBsAg status29, presents a 
diagnostic challenge and public health concern, 
especially in resource-limited settings where reliance 
on HBsAg testing is routine. Given the dependence of 
socioeconomically disadvantaged populations on 
government healthcare facilities such as Chittagong 
Medical College Hospital (CMCH), understanding the 
epidemiology of OBI in this context is critical.
Among the 176 HBsAg-negative participants, 30.11% 
were anti-HBc total positive, and 54.5% were 
anti-HBs positive. These figures are consistent with 

previous studies, reported anti-HBc total and anti-HBs 
positivity rates of 23.5% and 66.3%, respectively 
among Iranian MHD patients30, 43% anti-HBs, 3.0% 
anti-HBc total, and 35% double positivity in Brazil31. 
The presence of anti-HBc suggests previous or occult 
HBV exposure32,33, while anti-HBs indicates either 
vaccine-induced or natural immunity, though neither 
marker reliably excludes viral persistence34. These 
results reinforce the importance of a comprehensive 
screening panel including HBsAg, anti-HBc, and 
anti-HBs, as recommended by global guidelines27.
Six participants (3.4%) were identified as OBI cases, 
with HBV DNA levels ranging from 11 to 94 IU/mL 
(mean 43.6 IU/mL). This is in line with studies from 
Ghana35 (7.3%) and Nepal36 (8.0%). Three additional 
patients exhibited viral loads ≥200 IU/mL despite 
negative HBsAg and were classified as false OBI 
potentially attributable to surface gene escape mutants 
that compromise antigen detection37,38.  A similar result 
was found in a study of Iran, where one true OBI and 
four false OBI cases were found among 118 
participants39.
The serological profiles of OBI patients varied: three 
were anti-HBs positive (two vaccinated without a 
booster, one unvaccinated), one was anti-HBc positive, 
and two were seronegative for both markers. These 
findings highlight the limitations of serological 
screening and the possibility of OBI in both vaccinated 
and naturally exposed individuals. Waning immunity 
or low seroconversion rates in CKD patients on 
dialysis may contribute to vulnerability8,40. Persistence 
of HBV in hepatocytes as covalently closed circular 
DNA (cccDNA) or in peripheral blood mononuclear 
cells further underlines the potential for reactivation, 
particularly in immunocompromised patients41.
The OBI prevalence in this study (3.4%) is comparable 
to 4 to 8% reported in similar populations across Iraq, 
Iran, and Nepal30,36,42. Variability may stem from 
differences in population demographics, diagnostic 
methods, and the sensitivity of molecular assays43. 
Importantly, all OBI patients in this cohort had 
histories of multiple blood transfusions, reinforcing 
transfusion as a key risk factor, even when donors are 
HBsAg-screened44.
This study has several limitations. First, HBsAg 
testing was conducted using an 
immunochromatographic test (ICT) rather than ELISA 
or chemiluminescence assays, which may have 
reduced sensitivity. Second, anti-HBc IgM testing was 
not performed, limiting the differentiation between 
past and recent infections. Third, HBV DNA 

sequencing was not undertaken, restricting analysis of 
potential viral mutations or escape variants. The 
cross-sectional nature of the study may have 
underestimated OBI prevalence due to intermittent 
viremia. Additionally, liver biopsy the definitive 
diagnostic method for OBI-was not feasible in this 
immunocompromised population. Lastly, this 
single-center study may not reflect the broader 
hemodialysis population in Bangladesh, limiting 
generalizability.

Conclusion 
This study reveals a notable prevalence of occult 
hepatitis B virus infection among hemodialysis 
patients in Bangladesh, despite negative HBsAg 
results by routine screening. The detection of HBV 
DNA in both seropositive and seronegative individuals 
underscores the limitations of relying solely on 
serological assays for HBV surveillance. Incorporation 
of HBV DNA PCR into routine screening of 
hemodialysis patients is essential for early detection of 
occult hepatitis B infection (OBI), complemented by 
booster vaccination programs for individuals with 
suboptimal anti-HBs titers. Future research should 
emphasize full-length HBV genome sequencing in 
OBI cases to identify immune escape variants, drug 
resistance, and genotype distribution, while diagnostic 
accuracy may be enhanced through ultrasensitive 
HBsAg assays and nested PCR targeting multiple 
genomic regions. Additionally, public health strategies, 
including awareness campaigns and policy-level 
interventions, are necessary to promote comprehensive 
HBV vaccination, particularly in rural and underserved 
populations.

Acknowledgements
We thank all patients who participated and acknowledge Mr. Suzan 
Chowdhury, Lab technologist (Virology), and Miss Nadia Islam Tumpa, 
Lab Consultant, Advanced Microbiology Lab, Chittagong Medical 
College, for their valuable assistance in laboratory procedures.

Conflict of Interest
The authors declare no competing interests.

Financial Disclosure 
No external funding was received.

Authors’ contributions
The study was conceptualized by Nishad Sultana and Nusrat Fatema. 
Data collection was conducted by Nishad Sultana and Tabassuma 
Rahman. Formal analysis and methodology were prepared by Ayesha 
Ahmed Khan and Masuma Jannat. Laboratory work was performed by 
Nishad Sultana, and Pompy Dey drafted the manuscript. Dr. Nishad 
Sultana reviewed and edited the final draft. All authors revised the 
content and approved the manuscript.

Data Availability 
Data are available from the corresponding author upon reasonable 
request.

Ethics Approval and Consent to Participate 
Ethical approval

Copyright: © Sultana et al. 2025. Published by Bangladesh Journal of 
Medical Microbiology. This is an open access article and is licensed 
under the Creative Commons Attribution Non Commercial 4.0 
International License (CC BY-NC 4.0). This license permits others to 
distribute, remix, adapt and reproduce or changes in any medium or 
format as long as it will give appropriate credit to the original author(s) 
with the proper citation of the original work as well as the source and 
this is used for noncommercial purposes only. To view a copy of this 
license, please See: https://creativecommons.org/licenses/by-nc/4.0/

How to cite this article: Sultana N, Dey P, Khan AA, Tabassuma 
Rahman T, Jannat M, Fatema N. Molecular and Serological Evaluation 
of Occult Hepatitis B Virus Infection among Patients Undergoing 
Maintenance Hemodialysis at a Tertiary Teaching Hospital of 
Bangladesh. Bangladesh J Med Microbiol, 2025;19(2):115-120
ORCID
Nishad Sultana: https://orcid.org/0009-0004-6071-9911 
Pompy Dey: https://orcid.org/0009-0002-3145-9626 
Ayesha Ahmed Khan: https://orcid.org/0000-0003-4101-2035 
Tabassuma Rahman: https://orcid.org/0009-0008-8507-459X 
Masuma Jannat: https://orcid.org/0009-0001-8867-1655 
Nusrat Fatema: https://orcid.org/0009-0008-9754-0906

Article Info
Received: 7 April 2025 
Accepted: 24 May 2025
Published: 1 July 2025

References
1. Rajčević S, Medić S, Patić A, Dragnić N, Ristić M, Vuković V, 
Petrović V. Seroprevalence study of anti-HBs antibodies in the general 
population of Vojvodina, Serbia. Medicina. 2024;60(3):436.
2. Papatheodoridis G, Buti M, Cornberg M, Janssen HL, Mutimer D, 
van de Pol S, Raimondo G. EASL clinical practice guidelines: 
management of chronic hepatitis B virus infection. Journal of 
hepatology. 2012;57(1):167-85.
3. Papatheodoridis GV, Chan HL, Hansen BE, Janssen HL, 
Lampertico P. Risk of hepatocellular carcinoma in chronic hepatitis B: 
assessment and modification with current antiviral therapy. Journal of 
hepatology. 2015;62(4):956-67.
4. Saké K, Attinsounon CA, Kpossou AR, Salami MO, Hountondji 
AA, de Tovè KM, et al. Epidemiological and Diagnostic Profile of 
Patients with Chronic Hepatitis B Virus from 2017 to 2021 in Parakou, 
Republic of Benin. Advances in Infectious Diseases. 
2024;14(1):147-61.
5. Schaefer S. Hepatitis B virus taxonomy and hepatitis B virus 
genotypes. World journal of gastroenterology: WJG. 2007;13(1):14.
6. Stanaway JD, Flaxman AD, Naghavi M, Fitzmaurice C, Vos T, 
Abubakar I, et al. The global burden of viral hepatitis from 1990 to 
2013: findings from the Global Burden of Disease Study 2013. The 
Lancet. 2016;388(10049):1081-8.
7. Razavi-Shearer D. Global HBV disease burden and current care 
gaps. Clinical Liver Disease. 2024;23(1):e0162.
8. Conners EE. Screening and testing for hepatitis B virus infection: 
CDC recommendations—United States, 2023. MMWR. 
Recommendations and Reports. 2023;72
9. Kaewdech A, Charatcharoenwitthaya P, Piratvisuth T. Asian 
perspective on hepatitis B virus and hepatitis C Virus Elimination. 

Viruses. 2024;17(1):34.
10. Hogan S, Page A, Dixit S, McBride KA. HBV prevalence in 
Sub-continental countries: A systematic review and meta-analysis. 
PLoS One. 2023;18(12):e0295670.
11. Davlidova S, Haley-Johnson Z, Nyhan K, Farooq A, Vermund SH, 
Ali S. Prevalence of HIV, HCV and HBV in Central Asia and the 
Caucasus: A systematic review. International journal of infectious 
diseases. 2021;104:510-25.
12. Sandhu HS. Progress toward hepatitis B control—South-East Asia 
region, 2016–2019. MMWR. Morbidity and Mortality Weekly Report. 
2020;69.
13. World Health Organization. WHO sounds alarm on viral hepatitis 
infections claiming 3500 lives each day. 2024-4-9)[2024-4-15]. 
https://www. who. int/news/item/09-04-2024-who-sounds-alarm- 
on-viral-hepatitis-infections-claiming-3500-lives-each-day. 
2024.(Last accessed: 2nd August, 2025)
14. Banik S, Datta A, Ghosh A, Ghosh KY, Debi H. The prevalence of 
hepatitis B virus infection in Bangladesh: a systematic review and 
meta-analysis. Epidemiology & Infection. 2022;150:e47
15. Munshi SU, Tran TT, Vo TN, Tabassum S, Sultana N, Nguyen TH, 
Jahan M, Le CN, Baker S, Rahman M. Molecular characterization of 
hepatitis B virus in Bangladesh reveals a highly recombinant 
population. PloS one. 2017;12(12):e0188944.
16. Howley PM, Knipe DM, Cohen JL, Damania BA. Fields virology: 
DNA viruses. Lippincott Williams & Wilkins; 2021 May 17.
17. Lalana Garcés M, Ortiz Pastor O, Solé Enrech G, Guerra-Ruiz AR, 
Casals Mercadal G, Almería Lafuente A, et al. Control of occult 
hepatitis B virus infection. Advances in Laboratory Medicine/Avances 
en Medicina de Laboratorio. 2022;3(4):321-30.
18. Raimondo G, Locarnini S, Pollicino T, Levrero M, Zoulim F, Lok 
AS, et al. Update of the statements on biology and clinical impact of 
occult hepatitis B virus infection. Journal of hepatology. 
2019;71(2):397-408.
19. Bell TG, Makondo E, Martinson NA, Kramvis A. Hepatitis B virus 
infection in human immunodeficiency virus infected southern African 
adults: occult or overt–that is the question. Plos One 2012;7(10): 
e45750
20. Akram A. Occult hepatitis B virus infection: a review update. 
Bangladesh Journal of Infectious Diseases. 2018;5(1):32-8.
21. Raimondo G, Allain JP, Brunetto MR, Buendia MA, Chen DS, 
Colombo M, Craxì A, Donato F, Ferrari C, Gaeta GB, Gerlich WH. 
Statements from the Taormina expert meeting on occult hepatitis B 
virus infection. Journal of hepatology. 2008;49(4):652-7.
22. Khalesi Z, Razizadeh MH, Javadi M, Bahavar A, Keyvanlou Z, 
Saadati H, et al. Global epidemiology of HBV infection among 
hemodialysis patients: A systematic review and meta-analysis. 
Microbial Pathogenesis. 2023;179:106080
23. Ranjbar M, Dadkhah M, Bokharaei Salim F, Daneshbodi M, Savaj 
S, Keyvani H. The prevalence of occult HBV infection among 
hemodialysis patients of Tehran, Iran. Mod Care J. 2017;14(4).
24. Saitta C, Pollicino T, Raimondo G. Occult hepatitis B virus 
infection: an update. Viruses. 2022;14(7):1504.
25. Dai L, Lu C, Liu J, Li S, Jin H, Chen F, Xue Z, Miao C. Impact of 
twice-or three-times-weekly maintenance hemodialysis on patient 
outcomes: a multicenter randomized trial. Medicine. 
2020;99(20):e20202.
26. Aygül RD, Mercanligil SM, Demir SB. Evaluation of the 
relationship between dietary energy and protein intakes and 
anthropometric measurements in hemodialysis patients. Medicine. 
2024;103(21):e38307.
27. Centers for Disease Control and Prevention, 2024. Clinical Testing 
and Diagnosis for Hepatitis B. Available at: 
https://www.cdc.gov/hepatitis-b/hcp/diagnosis-testing/index.html 

(last accessed June 06, 2024).
28. Elias MA, Van Damme W, Wouters E. Accessibility and quality of 
haemodialysis services in an urban setting in South India: a qualitative 
multiperspective study. BMJ open. 2022;12(2):e052525.
29. Liu H, Chen S, Liu X, Lou J. Effect of S-region mutations on 
HBsAg in HBsAg-negative HBV-infected patients. Virology journal. 
2024;21(1):92.
30. Samadi E, Mirshahabi H, Motamed N, Sadeghi H. Prevalence of 
occult hepatitis B virus infection in hemodialysis patients using nested 
PCR. Reports of biochemistry & molecular biology. 2020;9(1):82
31. Fontenele AM, Gainer JB, da Silva e Silva DV, Cruz Santos MD, 
Salgado JV, Salgado Filho N, Ferreira AS. Occult hepatitis B among 
patients with chronic renal failure on hemodialysis from a capital city 
in northeast B razil. Hemodialysis International. 2015;19(3):353-9.
32. Madhavan A, Sachu A, Balakrishnan AK, Balakrishnan S, 
Vasudevapanicker J. Prevalence of anti-HBc antibodies among 
HBsAg negative individuals and its association with occult hepatitis 
B. Journal of Laboratory Physicians. 2021;13(01):001-5.
33. Ayana DA, Mulu A, Mihret A, Seyoum B, Aseffa A, Howe R. 
Occult Hepatitis B virus infection among HIV negative and positive 
isolated anti-HBc individuals in eastern Ethiopia. Scientific reports. 
2020;10(1):22182.
34. Jiang X, Chang L, Yan Y, Wang L. Paradoxical HBsAg and 
anti-HBs coexistence among chronic HBV infections: causes and 
consequences. International Journal of Biological Sciences. 
2021;17(4):1125.
35. Dzudzor B, Nsowah KK, Agyemang S, Vento S, Amarh V, Boima 
V, Tachi K. Overt and occult hepatitis B virus infection detected 
among chronic kidney disease patients on haemodialysis at a Tertiary 
Hospital in Ghana. Plos one. 2024;19(3):e0290917.
36. Shrestha S, Tiwari PS, Pradhan B. Occult hepatitis B infection in 
end-stage renal disease patients starting maintenance hemodialysis at 
a tertiary care hospital: a descriptive cross-sectional study. JNMA: 
Journal of the Nepal Medical Association. 2021;59(236):336.
37. Kwak MS, Kim YJ. Occult hepatitis B virus infection. World 
journal of hepatology. 2014;6(12):860.
38. Beykaso G, Mulu A, Giday M, Berhe N, Selamu M, Hailu D, 
Teklehaymanot T. Occult hepatitis B virus infection and its risks of 
cryptic transmission in southern Ethiopia. Infection and drug 
resistance. 2022:619-30.
39. Eslami N, Poortahmasebi V, Sadeghi J, Ghotaslou R, Niknafs B, 
Bannazadeh Baghi H, Ahangar Oskouee M. Occult Hepatitis B 
Infection among Hemodialysis Patients in Tabriz, Northwest of Iran: 
Prevalence and Mutations within the S Region. Canadian Journal of 
Infectious Diseases and Medical Microbiology. 
2022;2022(1):3838857.
40. Fabrizi F, Cerutti R, Dixit V, Ridruejo E. Hepatitis B virus vaccine 
and chronic kidney disease. The advances. Nefrología (English 
Edition). 2021;41(2):115-22.
41. Seeger C, Mason WS. Molecular biology of hepatitis B virus 
infection. Virology. 2015;479:672-86.
42. Neisi N, Makvandi M, SAMARBAF ZA. A study on genotypes of 
hepatitis B virus among hemodialysis patients in Khuzestan province. 
Jundishapur J Microbiol 2011; 4(2): 65-70
43. Candotti D, Assennato SM, Laperche S, Allain JP, 
Levicnik-Stezinar S. Multiple HBV transfusion transmissions from 
undetected occult infections: revising the minimal infectious dose. 
Gut. 2019;68(2):313-21.
44. Musa MD, Ateya HK. Prevalence of overt and occult hepatitis B 
virus infections among 135 haemodialysis patients attending a 
haemodialysis centre at Al-Nasiriyah city, Iraq. Iranian journal of 
microbiology. 2020;12(5):475.

Evaluation of Occult Hepatitis B Virus Infection Sultana et al

118

OBI
Detected
3 (1.7%)

1(0.57%)
0(0.0%)
2(1.1%)

P value

0.529*

Total

59(33.5%)

16(9.1%)
37(21.0%)
64(36.4)

OBI
Undetected
56 (31.8%)

15(8.5%)
37 (21.0%)
62(35.3%)

Table 3: Distribution of anti-HBc total and anti-HBs serostatus 
by OBI detection (N=176)
Serostatus

Anti-HBs positive
Anti-HBc total 
positive
Both positive
Both negative

Bangladesh J Med Microbiol July 2025, Volume 19, Number 2

Note: *Chi-square test performed; p > 0.05 considered not significant.

Figure III: Seropositive and seronegative OBI distribution 
among study participants.
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Introduction
Hepatitis B virus (HBV), a 42-nm DNA virus in the 
Hepadnaviridae family, is among the most prevalent 
and infectious blood-borne pathogens globally1. While 

HBV can lead to both acute and chronic liver disease, 
a particularly elusive and clinically significant form is 
occult hepatitis B infection (OBI), defined by the 
presence of HBV DNA in liver and/or serum in the 
absence of detectable hepatitis B surface antigen 
(HBsAg)2. Chronic HBV infection can progress to 
cirrhosis, hepatocellular carcinoma (HCC), and death, 
ranking it among the top ten global causes of 
mortality3-4. Despite the success of HBV vaccination 
programs, the virus remains a major public health 

challenge, particularly in resource-limited countries5,6.
Globally, HBV affects approximately 3.2% of the 
population7, with regional prevalence ranging from ≥
8% in hyperendemic zones to ≤1.9% in 
low-prevalence regions8. In Asia, rates vary widely 
5.1% in Thailand, 4.0% in Malaysia, and 2% in 
Singapore; 6.9% in China versus 1.0% in Japan; and in 
South Asia, from 6.5% in Myanmar to 1.0% in 
Nepal9-12. These differences reflect regional disparities 
in vaccination, healthcare access, and infection 
control.
In Bangladesh, childhood HBV prevalence has 
dropped to below 1% due to the successful 
implementation of the Expanded Program on 
Immunization13. However, adult infection remains a 
concern, with a national prevalence estimated at 
4%-above the global average14,15. This highlights the 
ongoing risk in adult and high-risk populations, 
including those undergoing hemodialysis.
The European Association for the Study of the Liver 
(EASL) defines five phases of chronic HBV infection, 
including the HBsAg-negative or occult phase16,17. 
Occult hepatitis B virus infection is characterized by 
low levels of replication-competent HBV DNA, 
particularly covalently closed circular DNA 
(cccDNA), in liver tissues, often below 200 IU/mL in 
serum, with undetectable HBsAg using current 
assays18. Mutations in the S gene may mask HBsAg 
expression, complicating diagnosis19-21.
Occult hepatitis B virus infection is subclassified as 
seropositive (anti-HBc and/or anti-HBs positive) or 
seronegative (absence of both), with most cases 
(approximately 80%) falling into the former 
category18. Among patients undergoing maintenance 
hemodialysis (MHD), HBV prevalence is estimated at 
7.32% globally, with OBI rates ranging from 0% to 
58%, reflecting geographic and diagnostic 
variability22,23. MHD patients are particularly 
susceptible to OBI due to immunosuppression, 
repeated blood transfusions, poor vaccine 
responsiveness, and prolonged exposure to dialysis 
procedures24-26.
While HBsAg is the standard screening tool, the CDC 
recommends a full panel-HBsAg, anti-HBc, and 
anti-HBs-to better capture past or ongoing infection27. 
Serological testing alone may miss OBI, especially in 
seronegative individuals. Therefore, nucleic acid 
testing (NAT) for HBV DNA is considered the gold 
standard, particularly in clinical contexts where 
transmission risks are high18.
Despite low viremia, occult hepatitis B virus infection 

remains transmissible and capable of reactivation, 
leading to severe liver complications. Hemodialysis 
settings, characterized by vascular access, equipment 
sharing, and infection control gaps, are particularly 
vulnerable28. Integrating HBV DNA testing into 
routine screening could mitigate these risks.
This study was aimed to assess the prevalence of 
occult hepatitis B virus infection among maintenance 
hemodialysis patients using both serological and 
molecular assays. The results may guide infection 
control practices and screening protocols in dialysis 
units, especially in high-burden regions like 
Bangladesh.

Methodology
Study Design and Setting: This was a cross-sectional 
study conducted over a 12-month period (January to 
December 2024) in the Department of Microbiology, 
Chittagong Medical College, Chattogram, Bangladesh. 
A total of 176 patients undergoing maintenance 
hemodialysis (MHD) at Chittagong Medical College 
Hospital (CMCH), Chattogram, Bangladesh was 
enrolled based on predefined eligibility criteria. 
Patients with chronic kidney disease (CKD) 
undergoing maintenance hemodialysis for ≥3 months 
with the age of ≥15 years, patients with negative for 
HBsAg by ELISA within the preceding 3 months with 
provided informed written consent were included in 
this study. Known HBV-positive CKD patients on 
maintenance hemodialysis, patients on 
immunosuppressive therapy or chemotherapy were 
excluded from this study.
Study Procedure: Sociodemographic and clinical 
data, including age, sex, duration of dialysis, 
transfusion history, and comorbidities, were collected 
using a structured questionnaire and verified with 
medical records. Prior to dialysis sessions, 5 mL of 
peripheral blood was collected aseptically in plain 
vacutainer tubes. Serum was separated by 
centrifugation at 3000 rpm for 10 minutes and stored 
at -80°C until further analysis.
Laboratory Investigations: Occult HBV Infection 
(OBI) was defined as the presence of HBV DNA 
(<200 IU/mL) in serum in the absence of detectable 
HBsAg. Based on serological status, OBI cases were 
categorized as Seropositive OBI which was presence 
of anti-HBc and/or anti-HBs18 and seronegative OBI 
was absence of both anti-HBc and anti-HBs18.
HBsAg Detection: Performed using a commercial 
immunochromatographic test (ICT). The commercially 
available kit (EXCEL® China) was used for the 

detection of HBsAg with the detection limit of 1PEI 
ng/ml (1IU/ml) of HBsAg in serum.
Serological Markers: Anti-HBc total and anti-HBs 
were assessed using third-generation ELISA kits. For 
the detection of anti-HBc total and anti-HBs total, 
commercially available kit (Biolab, UK) was used. 
HBV DNA Detection: Quantified by real-time 
polymerase chain reaction (qPCR) using a standard 
viral DNA extraction kit (Bosphore viral DNA 
Extraction Spin Kit). The qPCR was done by a 
commercially available Bosphore HBV quantification 
kit with an analytic sensitivity of 10 IU/ml. 
Statistical Analysis: Data were analyzed using IBM 
SPSS version 26.0. Descriptive statistics (frequencies 
and percentages) were used to summarize 
demographic and clinical variables. Associations 
between OBI and risk factors were evaluated using 
chi-square tests. A p-value <0.05 was considered 
statistically significant.
Ethical Consideration: 
Ethical approval was obtained from the Ethical 
Review Committee of Chittagong Medical College 
(Memo no: 59.27.0000.013.19. PG.2024/1071, dated 
14.03.2024). Written informed consent was obtained 
from all participants or guardians of minors, following 
the Declaration of Helsinki, Good Clinical Practice 
guidelines, and national regulations. Study aims and 
procedures were explained in Bengali or the local 
language. Confidentiality and anonymity of all 
participants were strictly maintained. The collected 
data were used solely for the purpose of this study and 
will not be used for any other research or purpose 
without appropriate permission.

Results
Among the 176 study participants, none tested positive 
for HBsAg (0%). Anti-HBs was detected in 96 
(54.55%) samples, while anti-HBc total was positive 
in 53 (30.11%) samples (Table 1). 

A subset of 37 (21.02%) samples showed positivity for 
both anti-HBs and anti-HBc total. Conversely, 64 
(36.36%) samples were negative for both markers 

(Figure I).

Quantitative real-time PCR detected HBV DNA in 9 
(5.11%) patients; 6 (3.41%) had viral loads <200 
IU/ml (true occult HBV infection), and 3 (1.70%) had 
viral loads ≥200 IU/ml (false OBI). HBV DNA was 
undetectable (<10 IU/ml) in 167 (94.89%) patients 
(Table 2, Figure II). 
Among OBI-positive patients, 3 (1.7%) were anti-HBs 
positive, 1 (0.57%) was anti-HBc total positive, and 
none were positive for both antibodies. Two (1.14%) 

OBI-positive patients were negative for both markers. 
Among OBI-negative patients, 56 (31.8%) were 
anti-HBs positive, 15 (8.52%) were anti-HBc total 
positive, 37 (21.02%) were positive for both 
antibodies, and 62 (35.28%) were negative for both 
(Table 3, Figure III). No statistically significant 
differences were observed (p = 0.529). 

Discussion
This study investigated the prevalence of occult 
hepatitis B virus infection (OBI) among chronic 
kidney disease (CKD) patients undergoing 
maintenance hemodialysis (MHD) at a tertiary hospital 
in Bangladesh. OBI, characterized by replication- 
competent HBV DNA in liver and/or serum (<200 
IU/mL) despite negative HBsAg status29, presents a 
diagnostic challenge and public health concern, 
especially in resource-limited settings where reliance 
on HBsAg testing is routine. Given the dependence of 
socioeconomically disadvantaged populations on 
government healthcare facilities such as Chittagong 
Medical College Hospital (CMCH), understanding the 
epidemiology of OBI in this context is critical.
Among the 176 HBsAg-negative participants, 30.11% 
were anti-HBc total positive, and 54.5% were 
anti-HBs positive. These figures are consistent with 

previous studies, reported anti-HBc total and anti-HBs 
positivity rates of 23.5% and 66.3%, respectively 
among Iranian MHD patients30, 43% anti-HBs, 3.0% 
anti-HBc total, and 35% double positivity in Brazil31. 
The presence of anti-HBc suggests previous or occult 
HBV exposure32,33, while anti-HBs indicates either 
vaccine-induced or natural immunity, though neither 
marker reliably excludes viral persistence34. These 
results reinforce the importance of a comprehensive 
screening panel including HBsAg, anti-HBc, and 
anti-HBs, as recommended by global guidelines27.
Six participants (3.4%) were identified as OBI cases, 
with HBV DNA levels ranging from 11 to 94 IU/mL 
(mean 43.6 IU/mL). This is in line with studies from 
Ghana35 (7.3%) and Nepal36 (8.0%). Three additional 
patients exhibited viral loads ≥200 IU/mL despite 
negative HBsAg and were classified as false OBI 
potentially attributable to surface gene escape mutants 
that compromise antigen detection37,38.  A similar result 
was found in a study of Iran, where one true OBI and 
four false OBI cases were found among 118 
participants39.
The serological profiles of OBI patients varied: three 
were anti-HBs positive (two vaccinated without a 
booster, one unvaccinated), one was anti-HBc positive, 
and two were seronegative for both markers. These 
findings highlight the limitations of serological 
screening and the possibility of OBI in both vaccinated 
and naturally exposed individuals. Waning immunity 
or low seroconversion rates in CKD patients on 
dialysis may contribute to vulnerability8,40. Persistence 
of HBV in hepatocytes as covalently closed circular 
DNA (cccDNA) or in peripheral blood mononuclear 
cells further underlines the potential for reactivation, 
particularly in immunocompromised patients41.
The OBI prevalence in this study (3.4%) is comparable 
to 4 to 8% reported in similar populations across Iraq, 
Iran, and Nepal30,36,42. Variability may stem from 
differences in population demographics, diagnostic 
methods, and the sensitivity of molecular assays43. 
Importantly, all OBI patients in this cohort had 
histories of multiple blood transfusions, reinforcing 
transfusion as a key risk factor, even when donors are 
HBsAg-screened44.
This study has several limitations. First, HBsAg 
testing was conducted using an 
immunochromatographic test (ICT) rather than ELISA 
or chemiluminescence assays, which may have 
reduced sensitivity. Second, anti-HBc IgM testing was 
not performed, limiting the differentiation between 
past and recent infections. Third, HBV DNA 

sequencing was not undertaken, restricting analysis of 
potential viral mutations or escape variants. The 
cross-sectional nature of the study may have 
underestimated OBI prevalence due to intermittent 
viremia. Additionally, liver biopsy the definitive 
diagnostic method for OBI-was not feasible in this 
immunocompromised population. Lastly, this 
single-center study may not reflect the broader 
hemodialysis population in Bangladesh, limiting 
generalizability.

Conclusion 
This study reveals a notable prevalence of occult 
hepatitis B virus infection among hemodialysis 
patients in Bangladesh, despite negative HBsAg 
results by routine screening. The detection of HBV 
DNA in both seropositive and seronegative individuals 
underscores the limitations of relying solely on 
serological assays for HBV surveillance. Incorporation 
of HBV DNA PCR into routine screening of 
hemodialysis patients is essential for early detection of 
occult hepatitis B infection (OBI), complemented by 
booster vaccination programs for individuals with 
suboptimal anti-HBs titers. Future research should 
emphasize full-length HBV genome sequencing in 
OBI cases to identify immune escape variants, drug 
resistance, and genotype distribution, while diagnostic 
accuracy may be enhanced through ultrasensitive 
HBsAg assays and nested PCR targeting multiple 
genomic regions. Additionally, public health strategies, 
including awareness campaigns and policy-level 
interventions, are necessary to promote comprehensive 
HBV vaccination, particularly in rural and underserved 
populations.
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Introduction
Hepatitis B virus (HBV), a 42-nm DNA virus in the 
Hepadnaviridae family, is among the most prevalent 
and infectious blood-borne pathogens globally1. While 

HBV can lead to both acute and chronic liver disease, 
a particularly elusive and clinically significant form is 
occult hepatitis B infection (OBI), defined by the 
presence of HBV DNA in liver and/or serum in the 
absence of detectable hepatitis B surface antigen 
(HBsAg)2. Chronic HBV infection can progress to 
cirrhosis, hepatocellular carcinoma (HCC), and death, 
ranking it among the top ten global causes of 
mortality3-4. Despite the success of HBV vaccination 
programs, the virus remains a major public health 

challenge, particularly in resource-limited countries5,6.
Globally, HBV affects approximately 3.2% of the 
population7, with regional prevalence ranging from ≥
8% in hyperendemic zones to ≤1.9% in 
low-prevalence regions8. In Asia, rates vary widely 
5.1% in Thailand, 4.0% in Malaysia, and 2% in 
Singapore; 6.9% in China versus 1.0% in Japan; and in 
South Asia, from 6.5% in Myanmar to 1.0% in 
Nepal9-12. These differences reflect regional disparities 
in vaccination, healthcare access, and infection 
control.
In Bangladesh, childhood HBV prevalence has 
dropped to below 1% due to the successful 
implementation of the Expanded Program on 
Immunization13. However, adult infection remains a 
concern, with a national prevalence estimated at 
4%-above the global average14,15. This highlights the 
ongoing risk in adult and high-risk populations, 
including those undergoing hemodialysis.
The European Association for the Study of the Liver 
(EASL) defines five phases of chronic HBV infection, 
including the HBsAg-negative or occult phase16,17. 
Occult hepatitis B virus infection is characterized by 
low levels of replication-competent HBV DNA, 
particularly covalently closed circular DNA 
(cccDNA), in liver tissues, often below 200 IU/mL in 
serum, with undetectable HBsAg using current 
assays18. Mutations in the S gene may mask HBsAg 
expression, complicating diagnosis19-21.
Occult hepatitis B virus infection is subclassified as 
seropositive (anti-HBc and/or anti-HBs positive) or 
seronegative (absence of both), with most cases 
(approximately 80%) falling into the former 
category18. Among patients undergoing maintenance 
hemodialysis (MHD), HBV prevalence is estimated at 
7.32% globally, with OBI rates ranging from 0% to 
58%, reflecting geographic and diagnostic 
variability22,23. MHD patients are particularly 
susceptible to OBI due to immunosuppression, 
repeated blood transfusions, poor vaccine 
responsiveness, and prolonged exposure to dialysis 
procedures24-26.
While HBsAg is the standard screening tool, the CDC 
recommends a full panel-HBsAg, anti-HBc, and 
anti-HBs-to better capture past or ongoing infection27. 
Serological testing alone may miss OBI, especially in 
seronegative individuals. Therefore, nucleic acid 
testing (NAT) for HBV DNA is considered the gold 
standard, particularly in clinical contexts where 
transmission risks are high18.
Despite low viremia, occult hepatitis B virus infection 

remains transmissible and capable of reactivation, 
leading to severe liver complications. Hemodialysis 
settings, characterized by vascular access, equipment 
sharing, and infection control gaps, are particularly 
vulnerable28. Integrating HBV DNA testing into 
routine screening could mitigate these risks.
This study was aimed to assess the prevalence of 
occult hepatitis B virus infection among maintenance 
hemodialysis patients using both serological and 
molecular assays. The results may guide infection 
control practices and screening protocols in dialysis 
units, especially in high-burden regions like 
Bangladesh.

Methodology
Study Design and Setting: This was a cross-sectional 
study conducted over a 12-month period (January to 
December 2024) in the Department of Microbiology, 
Chittagong Medical College, Chattogram, Bangladesh. 
A total of 176 patients undergoing maintenance 
hemodialysis (MHD) at Chittagong Medical College 
Hospital (CMCH), Chattogram, Bangladesh was 
enrolled based on predefined eligibility criteria. 
Patients with chronic kidney disease (CKD) 
undergoing maintenance hemodialysis for ≥3 months 
with the age of ≥15 years, patients with negative for 
HBsAg by ELISA within the preceding 3 months with 
provided informed written consent were included in 
this study. Known HBV-positive CKD patients on 
maintenance hemodialysis, patients on 
immunosuppressive therapy or chemotherapy were 
excluded from this study.
Study Procedure: Sociodemographic and clinical 
data, including age, sex, duration of dialysis, 
transfusion history, and comorbidities, were collected 
using a structured questionnaire and verified with 
medical records. Prior to dialysis sessions, 5 mL of 
peripheral blood was collected aseptically in plain 
vacutainer tubes. Serum was separated by 
centrifugation at 3000 rpm for 10 minutes and stored 
at -80°C until further analysis.
Laboratory Investigations: Occult HBV Infection 
(OBI) was defined as the presence of HBV DNA 
(<200 IU/mL) in serum in the absence of detectable 
HBsAg. Based on serological status, OBI cases were 
categorized as Seropositive OBI which was presence 
of anti-HBc and/or anti-HBs18 and seronegative OBI 
was absence of both anti-HBc and anti-HBs18.
HBsAg Detection: Performed using a commercial 
immunochromatographic test (ICT). The commercially 
available kit (EXCEL® China) was used for the 

detection of HBsAg with the detection limit of 1PEI 
ng/ml (1IU/ml) of HBsAg in serum.
Serological Markers: Anti-HBc total and anti-HBs 
were assessed using third-generation ELISA kits. For 
the detection of anti-HBc total and anti-HBs total, 
commercially available kit (Biolab, UK) was used. 
HBV DNA Detection: Quantified by real-time 
polymerase chain reaction (qPCR) using a standard 
viral DNA extraction kit (Bosphore viral DNA 
Extraction Spin Kit). The qPCR was done by a 
commercially available Bosphore HBV quantification 
kit with an analytic sensitivity of 10 IU/ml. 
Statistical Analysis: Data were analyzed using IBM 
SPSS version 26.0. Descriptive statistics (frequencies 
and percentages) were used to summarize 
demographic and clinical variables. Associations 
between OBI and risk factors were evaluated using 
chi-square tests. A p-value <0.05 was considered 
statistically significant.
Ethical Consideration: 
Ethical approval was obtained from the Ethical 
Review Committee of Chittagong Medical College 
(Memo no: 59.27.0000.013.19. PG.2024/1071, dated 
14.03.2024). Written informed consent was obtained 
from all participants or guardians of minors, following 
the Declaration of Helsinki, Good Clinical Practice 
guidelines, and national regulations. Study aims and 
procedures were explained in Bengali or the local 
language. Confidentiality and anonymity of all 
participants were strictly maintained. The collected 
data were used solely for the purpose of this study and 
will not be used for any other research or purpose 
without appropriate permission.

Results
Among the 176 study participants, none tested positive 
for HBsAg (0%). Anti-HBs was detected in 96 
(54.55%) samples, while anti-HBc total was positive 
in 53 (30.11%) samples (Table 1). 

A subset of 37 (21.02%) samples showed positivity for 
both anti-HBs and anti-HBc total. Conversely, 64 
(36.36%) samples were negative for both markers 

(Figure I).

Quantitative real-time PCR detected HBV DNA in 9 
(5.11%) patients; 6 (3.41%) had viral loads <200 
IU/ml (true occult HBV infection), and 3 (1.70%) had 
viral loads ≥200 IU/ml (false OBI). HBV DNA was 
undetectable (<10 IU/ml) in 167 (94.89%) patients 
(Table 2, Figure II). 
Among OBI-positive patients, 3 (1.7%) were anti-HBs 
positive, 1 (0.57%) was anti-HBc total positive, and 
none were positive for both antibodies. Two (1.14%) 

OBI-positive patients were negative for both markers. 
Among OBI-negative patients, 56 (31.8%) were 
anti-HBs positive, 15 (8.52%) were anti-HBc total 
positive, 37 (21.02%) were positive for both 
antibodies, and 62 (35.28%) were negative for both 
(Table 3, Figure III). No statistically significant 
differences were observed (p = 0.529). 

Discussion
This study investigated the prevalence of occult 
hepatitis B virus infection (OBI) among chronic 
kidney disease (CKD) patients undergoing 
maintenance hemodialysis (MHD) at a tertiary hospital 
in Bangladesh. OBI, characterized by replication- 
competent HBV DNA in liver and/or serum (<200 
IU/mL) despite negative HBsAg status29, presents a 
diagnostic challenge and public health concern, 
especially in resource-limited settings where reliance 
on HBsAg testing is routine. Given the dependence of 
socioeconomically disadvantaged populations on 
government healthcare facilities such as Chittagong 
Medical College Hospital (CMCH), understanding the 
epidemiology of OBI in this context is critical.
Among the 176 HBsAg-negative participants, 30.11% 
were anti-HBc total positive, and 54.5% were 
anti-HBs positive. These figures are consistent with 

previous studies, reported anti-HBc total and anti-HBs 
positivity rates of 23.5% and 66.3%, respectively 
among Iranian MHD patients30, 43% anti-HBs, 3.0% 
anti-HBc total, and 35% double positivity in Brazil31. 
The presence of anti-HBc suggests previous or occult 
HBV exposure32,33, while anti-HBs indicates either 
vaccine-induced or natural immunity, though neither 
marker reliably excludes viral persistence34. These 
results reinforce the importance of a comprehensive 
screening panel including HBsAg, anti-HBc, and 
anti-HBs, as recommended by global guidelines27.
Six participants (3.4%) were identified as OBI cases, 
with HBV DNA levels ranging from 11 to 94 IU/mL 
(mean 43.6 IU/mL). This is in line with studies from 
Ghana35 (7.3%) and Nepal36 (8.0%). Three additional 
patients exhibited viral loads ≥200 IU/mL despite 
negative HBsAg and were classified as false OBI 
potentially attributable to surface gene escape mutants 
that compromise antigen detection37,38.  A similar result 
was found in a study of Iran, where one true OBI and 
four false OBI cases were found among 118 
participants39.
The serological profiles of OBI patients varied: three 
were anti-HBs positive (two vaccinated without a 
booster, one unvaccinated), one was anti-HBc positive, 
and two were seronegative for both markers. These 
findings highlight the limitations of serological 
screening and the possibility of OBI in both vaccinated 
and naturally exposed individuals. Waning immunity 
or low seroconversion rates in CKD patients on 
dialysis may contribute to vulnerability8,40. Persistence 
of HBV in hepatocytes as covalently closed circular 
DNA (cccDNA) or in peripheral blood mononuclear 
cells further underlines the potential for reactivation, 
particularly in immunocompromised patients41.
The OBI prevalence in this study (3.4%) is comparable 
to 4 to 8% reported in similar populations across Iraq, 
Iran, and Nepal30,36,42. Variability may stem from 
differences in population demographics, diagnostic 
methods, and the sensitivity of molecular assays43. 
Importantly, all OBI patients in this cohort had 
histories of multiple blood transfusions, reinforcing 
transfusion as a key risk factor, even when donors are 
HBsAg-screened44.
This study has several limitations. First, HBsAg 
testing was conducted using an 
immunochromatographic test (ICT) rather than ELISA 
or chemiluminescence assays, which may have 
reduced sensitivity. Second, anti-HBc IgM testing was 
not performed, limiting the differentiation between 
past and recent infections. Third, HBV DNA 

sequencing was not undertaken, restricting analysis of 
potential viral mutations or escape variants. The 
cross-sectional nature of the study may have 
underestimated OBI prevalence due to intermittent 
viremia. Additionally, liver biopsy the definitive 
diagnostic method for OBI-was not feasible in this 
immunocompromised population. Lastly, this 
single-center study may not reflect the broader 
hemodialysis population in Bangladesh, limiting 
generalizability.

Conclusion 
This study reveals a notable prevalence of occult 
hepatitis B virus infection among hemodialysis 
patients in Bangladesh, despite negative HBsAg 
results by routine screening. The detection of HBV 
DNA in both seropositive and seronegative individuals 
underscores the limitations of relying solely on 
serological assays for HBV surveillance. Incorporation 
of HBV DNA PCR into routine screening of 
hemodialysis patients is essential for early detection of 
occult hepatitis B infection (OBI), complemented by 
booster vaccination programs for individuals with 
suboptimal anti-HBs titers. Future research should 
emphasize full-length HBV genome sequencing in 
OBI cases to identify immune escape variants, drug 
resistance, and genotype distribution, while diagnostic 
accuracy may be enhanced through ultrasensitive 
HBsAg assays and nested PCR targeting multiple 
genomic regions. Additionally, public health strategies, 
including awareness campaigns and policy-level 
interventions, are necessary to promote comprehensive 
HBV vaccination, particularly in rural and underserved 
populations.
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