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Abstract:

Introduction: Hepatitis B virus (HBV) infection remains a major global public health problem and an important
cause of chronic liver disease, cirrhosis, and hepatocellular carcinoma. Molecular testing has emerged as an
essential tool for accurate diagnosis and monitoring of chronic HBV infection.

Materials and Methods: This prospective observational study was conducted at the Department of
Microbiology, GMERS Medical College and Hospital, Sola, Ahmedabad. A total of 300 HBsAg-positive blood
samples were analyzed. Serological testing and HBV DNA quantification by real-time polymerase chain
reaction (PCR) were performed to evaluate the role of molecular testing in chronic HBV infection.

Results: Out of 300 HBsAg-positive samples, HBV DNA was detected in 226 cases (75.33%), while 73 cases
(24.33%) were negative and 1 case (0.33%) was inconclusive. Male patients constituted 59.30% of positive
cases, and the highest positivity was observed in the 2140 years age group (46%). Viral load >20,000 IU/ml
was observed in 38.05% of patients. Follow-up analysis demonstrated changes in viral load levels, highlighting
the importance of serial molecular monitoring.

Conclusion: Real-time PCR is a valuable tool for detection and monitoring of chronic HBV infection and
provides accurate assessment of viral replication and disease activity.
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Introduction

Hepatitis B virus (HBV) infection remains a major hepatitis to chronic hepatitis, cirrhosis, and

global public health problem and is one of the
leading causes of chronic liver disease worldwide.
[1] Viral hepatitis contributes significantly to
morbidity and mortality due to complications such
as chronic hepatitis, liver cirrhosis, and
hepatocellular carcinoma. [2] According to global
estimates, millions of individuals are living with
chronic HBV infection, with a substantial disease
burden observed in developing countries including
India. [3] The prevalence of hepatitis B surface
antigen (HBsAg) positivity in the Indian population
varies considerably across different regions,
indicating the persistent endemicity of the disease.

(4]

Hepatitis B virus is a partially double-stranded
DNA  virus belonging to the family
Hepadnaviridae. The infection may be transmitted
through parenteral exposure, sexual contact, and
perinatal transmission. [5] Clinical manifestations
range from asymptomatic infection and acute
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hepatocellular carcinoma. [6] A large proportion of
infected individuals remain asymptomatic for
prolonged periods, making early diagnosis difficult.
[7] Chronic HBV infection is associated with
continuous viral replication and progressive liver
injury, which may eventually result in irreversible
hepatic damage if not identified and treated at an
early stage. [8]

Conventional serological markers such as HBsAg,
HBeAg, and anti-HBc antibodies play an important
role in the diagnosis of HBV infection; however,
molecular methods have emerged as valuable tools
for detecting viral replication and assessing disease
activity. [9] Quantification of HBV DNA by
molecular techniques such as real-time polymerase
chain reaction (PCR) provides accurate information
regarding viral load, infectivity, therapeutic
response, and emergence of resistant strains. [10]
Molecular testing has therefore become essential in
the diagnosis, monitoring, and management of
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chronic hepatitis B infection. [11] In view of the
increasing burden of HBV infection and the
growing importance of molecular diagnostics, the
present study was undertaken to evaluate the role of
molecular testing in the diagnosis of chronic
hepatitis B virus infection in patients attending a
tertiary care hospital in Ahmedabad, Gujarat.

Materials and Methods

This prospective  observational study was
conducted in the Department of Microbiology at
GMERS Medical College and Hospital, Sola,
Ahmedabad, Gujarat, after obtaining approval from
the Institutional Ethics Committee. The study was
carried out over a period of one and a half years.
Patients attending the tertiary care hospital and
clinically suspected to have chronic hepatitis B
virus infection were included in the study. The aim
of the study was to evaluate the role of molecular
testing in the diagnosis of chronic hepatitis B virus
infection.

Patients presenting with clinical features suggestive
of hepatitis B infection and those advised for
hepatitis B serological testing were considered for
inclusion. Relevant demographic and clinical
details were recorded in a predesigned proforma
after obtaining informed consent. Blood samples
were collected under strict aseptic precautions and
transported to the microbiology laboratory for
further processing. Serum was separated from
collected blood samples and stored appropriately
until testing was performed.

Initial screening for hepatitis B virus infection was
carried out using serological markers. Detection of
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hepatitis B surface antigen (HBsAg) was performed
as the primary screening test. Additional
serological markers including HBeAg, anti-HBc,
and anti-HBs were assessed wherever indicated for
evaluation of infection status and disease activity.
Liver function parameters and relevant biochemical
investigations were also considered during
assessment of patients with chronic HBV infection.
Molecular testing was performed for detection and
quantification of HBV DNA using real-time
polymerase chain reaction (PCR) techniques. HBV
DNA estimation was utilized to assess viral
replication, infectivity, and disease progression.
The molecular assay also helped in differentiating
active chronic hepatitis B infection from inactive
carrier states and was useful in monitoring response
to antiviral therapy. Patients were further
categorized based on serological profile, HBV
DNA levels, and clinical findings. The obtained
data were compiled and analyzed to determine the
positivity rate of chronic hepatitis B virus infection
and to evaluate the significance of molecular
testing in diagnosis and management of HBV
infection.

Results

Out of 300 HBsAg-positive samples tested by real-
time PCR, HBV DNA was detected in 226 patients
(75.33%), while 73 patients (24.33%) were
negative for HBV DNA. One sample (0.33%)
showed an inconclusive result. These findings
indicate the importance of molecular testing in
confirming active HBV infection among
seropositive individuals.

Table 1: Positivity Rate of Chronic Hepatitis B Virus Infection by Real-Time PCR (n=300)

Result Number of Cases Percentage
HBV DNA detected 226 75.33%
HBYV DNA not detected 73 24.33%
Inconclusive 1 0.33%
Total 300 100%

Among the 226 HBV DNA-positive patients, males constituted the majority with 134 cases (59.30%), followed
by females with 90 cases (39.82%) and transgender patients with 2 cases (0.88%). Age-wise distribution showed
that the highest number of positive cases belonged to the 21-40 years age group (46.00%), followed by 41-60
years (31.00%), suggesting higher prevalence among the economically productive age group.

Table 2: Demographic Distribution of HBV DNA Positive Patients (n=226)

Parameter Number of Patients Percentage
Gender Distribution

Male 134 59.30%
Female 90 39.82%
Transgender 2 0.88%

Age Group Distribution

0-20 years 19 8.40%
21-40 years 104 46.00%
41-60 years 70 31.00%
>60 years 33 14.60%
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Analysis of HBV viral load demonstrated that 86 patients (38.05%) had HBV DNA levels greater than 20,000
[U/ml, while 81 patients (35.85%) had viral loads below 2,000 IU/ml. Moderate viral load levels between
2,000-20,000 TU/ml were observed in 59 patients (26.10%).

Table 3: Distribution of HBV DNA Viral Load Among Positive Cases (n=226)

HBYV DNA Copies Number of Patients Percentage
<2000 IU/ml 81 35.85%
2000-20000 IU/ml 59 26.10%
>20000 IU/ml 86 38.05%
Total 226 100%

Follow-up evaluation was available for 11 patients to assess changes in viral load over time. Some patients
demonstrated reduction or clearance of HBV DNA during follow-up, whereas a few initially negative patients

became HBV DNA positive later.

Table 4: Follow-Up Viral Load Analysis in Chronic HBV Patients

Patient Initial HBV DNA | Initial Viral Load | Follow-Up HBV DNA | Follow-Up Viral Load
No. Status (IU/ml) Status (IU/ml)

4 Detected 39,300 Detected 99,600

62 Detected 3660000000 Detected 392400000
94 Detected 299.4 Not detected 0

129 Detected 272400000 Detected 3051000
158 Not detected 0 Not detected 0

165 Detected 114 Not detected 0

197 Detected 128 Detected 121

199 Detected 3350000 Detected 10260

217 Not detected 0 Detected 9450

226 Detected 10400 Detected 5640

261 Not detected 0 Detected 29.07

The overall study findings revealed a high
positivity rate of HBV DNA among HBsAg-
positive individuals, with male predominance and
maximum cases occurring in the 21-40 years age
group. Molecular testing by real-time PCR proved
useful for detection of active viral replication,
assessment of viral load, and monitoring of chronic
HBYV infection during follow-up.

Discussion

The present study demonstrated that among 300
HBsAg-positive patients, HBV DNA was detected
in 226 cases (75.33%) by real-time PCR,
highlighting the important role of molecular testing
in confirmation of active hepatitis B virus infection.
Similar findings were reported by Abazuh et al.
[12] (2023) from Nigeria, who observed a
significantly higher detection rate of HBV infection
by PCR-based molecular assay (18.2%) compared
to routine rapid serological testing (5.8%),
emphasizing the superior sensitivity of molecular
techniques in detecting active viral replication and
occult infection. Likewise, Lee and Kim [13]
(2021) stated that molecular assays such as real-
time PCR are essential for accurate diagnosis,
monitoring of viral replication, and assessment of
treatment response in chronic HBV infection.

The findings of the present study therefore support
the growing evidence that reliance only on

serological markers may fail to identify all actively
infected individuals and that molecular testing
provides better diagnostic accuracy for chronic
hepatitis B infection. In the present study, male
predominance was observed among HBV DNA-
positive patients, with males accounting for 59.30%
of cases, while females constituted 39.82% of
positive cases. Similar observations were noted in
several previous studies. Koech et al. [14] (2023)
reported that males accounted for 60% of HBV
infections among outpatient attendees in Kenya.
Anka et al. [15] also observed a higher prevalence
of HBV infection among male blood donors in
Nigeria. Similarly, Agarwal et al. [16] (2018) found
higher seroprevalence of HBV among males in a
tertiary care hospital population in Uttar Pradesh.
The higher prevalence among males may be related
to increased occupational exposure, behavioral risk
factors, higher mobility, and greater likelihood of
exposure to unsafe injections, blood products, and
unprotected sexual practices. The consistency of
male predominance across different geographic
regions supports the epidemiological trend
observed in our study population.

Age-wise analysis in the current study showed that
the majority of HBV DNA-positive patients
belonged to the 2140 years age group (46%),
followed by the 41-60 years age group (31%).
These findings are comparable with those reported
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by Abazuh et al. [12] (2023), who observed higher
relative risk and odds ratios among individuals
aged 21-30 years and 3140 years. Similarly,
Koech et al. [14] (2023) reported that HBV
infection was most prevalent among individuals
aged 3140 years, while Anka et al. [15] found the
highest prevalence of HBV serological markers
among participants aged 28-37 years. The
predominance of HBV infection in younger and
middle-aged adults may be attributed to increased
social activity, occupational exposure, sexual
transmission, migration, and greater interaction
with healthcare systems. Since this age group
represents the economically productive population,
chronic HBV infection can lead to substantial
socioeconomic and healthcare burdens if early
diagnosis and treatment are not ensured.

The present study also evaluated HBV viral load
distribution among positive patients and found that
38.05% of patients had viral loads greater than
20,000 IU/ml, indicating active viral replication
and increased infectivity. Patients with lower viral
loads (<2000 IU/ml) accounted for 35.85% of cases
and may represent inactive carrier states. Similar
observations were reported by Belayneh et al. [17]
(2025), who found increased HBV viral load and
higher HBeAg positivity among HBsAg-positive
patients with coexisting Helicobacter pylori
infection, suggesting that associated infections may
influence HBV replication activity. Anka et al. [15]
also demonstrated that most HBV-infected blood
donors had HBV DNA levels below 2000 IU/ml,
corresponding to inactive carrier phases, while a
subset showed higher viral loads requiring close
monitoring and antiviral therapy.

These findings collectively indicate that viral load
estimation by real-time PCR is crucial not only for
diagnosis but also for assessment of infectivity,
disease progression, and therapeutic decision-
making in chronic hepatitis B infection.

Follow-up analysis performed in the present study
demonstrated dynamic changes in HBV viral load
over time, with some patients showing reduction or
complete disappearance of HBV DNA, while a few
initially negative patients later became HBV DNA
positive. These observations highlight the
importance of serial molecular monitoring in
chronic HBV infection. Similar conclusions were
emphasized by Lee and Kim [13] (2021), who
stated that molecular monitoring plays an important
role in evaluating treatment response and
identifying ongoing viral replication. Ramya et al.
[18] (2025) also demonstrated the clinical
importance of HBV DNA testing in detecting
occult hepatitis B infection among HBsAg-negative
chronic liver disease patients, showing that
molecular assays can identify hidden infections
missed by routine serology.
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Furthermore, Shrestha et al. [19] (2020) from
Nepal highlighted the importance of combining
serological ~and  molecular  analysis  for
characterization of chronic HBV infection and
detection of different genotypes. Thus, the findings
of the present study reinforce the clinical utility of
molecular testing as an indispensable tool for
diagnosis, monitoring, prognostic evaluation, and
management of chronic hepatitis B virus infection.

The study was conducted at a single tertiary care
center with a relatively limited sample size, which
may restrict generalization of the findings to the
wider population. Long-term follow-up of all
patients could not be performed, and detailed
genotypic analysis of HBV strains was not included
in the study.

Conclusion

Molecular testing by real-time PCR plays an
important role in the diagnosis and monitoring of
chronic hepatitis B virus infection. HBV DNA
detection provides accurate assessment of active
viral replication, infectivity, and treatment
response, making it a valuable adjunct to
conventional serological testing in the management
of chronic HBV infection.
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