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ABSTRACT

Background: Hepatitis B virus (HBV) remains a significant public health challenge, especially in
intermediate endemic regions such as India. Routine preoperative screening aids in early detection
of asymptomatic carriers and helps prevent nosocomial transmission.

Objectives: To determine the seroprevalence of hepatitis B surface antigen (HBsAg) among pre-
surgical patients at a tertiary care hospital.

Methods: A retrospective cross-sectional study was conducted among 650 patients undergoing
elective surgeries in the departments of General Surgery, Orthopaedics, ENT, and Ophthalmology.
Serum samples were tested for HBsAg using a rapid immunochromatographic assay. Demographic
variables such as age, gender, literacy, marital status, occupation, and coinfections with hepatitis C
virus (HCV) and human immunodeficiency virus (HIV) were recorded. Statistical analysis was
performed using Chi-square tests, with p < 0.05 considered significant.

Results: Of 650 preoperative patients screened, 14 were positive for HBsAg, giving an overall
seroprevalence of 2.15%. Among these, 10 (71.4%) were males and 4 (28.6%) were females,
corresponding to gender-wise prevalence of 2.6% and 1.4%, respectively (p < 0.05). The highest
seropositivity occurred in the 21-40-year age group (36%), followed by 41-60 years (29%), >60
years (21%), and 0-20 years (14%). Most seropositive patients were married, illiterate, and engaged
in agricultural work. Coinfections included one case (7.1%) with HCV and none with HIV.
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Conclusion: The study emphasizes the importance of mandatory preoperative screening for HBV to
detect asymptomatic carriers and reduce occupational and hospital-based transmission. Regular
surveillance and HBV vaccination awareness programs are crucial, particularly in rural and
resource-limited populations.
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INTRODUCTION

Hepatitis B virus (HBV) infection remains a major global public health challenge, responsible for
significant morbidity and mortality through its progression to chronic liver disease, cirrhosis, and
hepatocellular carcinoma (HCC) (WHO) [1]. India is considered to lie in the intermediate
endemicity zone, with HBV prevalence estimates in the general population ranging between 2% and
4% (or even up to 7% in older estimates) (e.g. India falls in the intermediate endemic hepatitis B
zone with prevalence 2—7 %; ~50 million carriers) . A recent study also places India’s HBsAg
prevalence in the range of 3 %—4.2 % with ~40 million carriers[2,3] .

Because of this moderate endemicity, many HBV infections are asymptomatic, and undetected
carriers may transmit infection in health care settings, including during invasive or surgical
procedures. Hence, in a hospital environment, preoperative (pre-surgical) screening for HBsAg is
considered beneficial to identify occult carriers and reduce nosocomial transmission risk (to health
care workers and other patients) [4].

While multiple studies have examined HBV prevalence in community populations or high-risk
groups (e.g., pregnant women, blood donors, healthcare workers), fewer studies focus on pre-
surgical patients in rural settings, especially in India. For instance, in a meta-analysis among
pregnant women in India, the pooled HBsAg prevalence was 1.6 % (95 % CI 1.4-1.8 %) [5-7] . In
another Indian hospital-based screening over 72,400 individuals undergoing various procedures or
testing, HBV seroprevalence was 3.71 % and HCV 1.91 %, with HBV/HCV coinfection of 0.13 %
(central India) . A systematic review of viral hepatitis in India reported that HBV prevalence across
studied populations ranged broadly — from approximately 0.87 % to as high as 21.4 % depending
on region and population group . Pooled analysis also suggests a 3% prevalence of HBV in India
(95% CI ~2-4 %) . Among tribal populations, prevalence may be much higher — e.g., a meta-
analysis showed 11.85 % among tribal groups vs 3.07 % in non-tribal groups in India[8-11] .

Thus, screening of pre-surgical patients offers a window into “hidden” HBV carriage in a health-
seeking population, and such data help assess the burden and guide infection control practices and
vaccination strategies. Given this background, we conducted a cross-sectional screening of 650 pre-
surgical patients in a rural tertiary care hospital. The aim was to estimate the seroprevalence of
HBsAg, examine demographic and departmental patterns, and identify coinfection rates with HCV
and HIV where applicable.

MATERIAL AND METHODS

Study Design and Setting

A hospital-based retrospective cross-sectional study was conducted over a period of 12 months. The
study population comprised all patients undergoing elective surgical procedures in the departments
of General Surgery, Orthopaedics, ENT, and Ophthalmology.

Sample Size and Selection

A total of 650 preoperative patients of all age groups and both sexes were included.

Inclusion criteria : comprised patients admitted for elective surgical interventions who provided
consent for serological screening.

Exclusion criteria: included patients with known HBV infection, those on antiviral therapy, and
emergency or trauma cases where prior screening was not possible
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Specimen Collection and Processing

Under aseptic precautions, 3 mL of venous blood was drawn from each participant using a sterile
disposable syringe. Samples were allowed to clot at room temperature and centrifuged at 3,000 rpm
for 10 minutes to obtain clear serum. Each serum sample was tested for the presence of hepatitis B
surface antigen (HBsAg) using a rapid immunochromatographic test kit (HEPACARD, J. Mitra &
Co. Pvt Ltd., India), which functions on the antigen-capture “sandwich” principle (6-8).

The test kit utilizes monoclonal anti-HBsAg conjugated colloidal gold particles that react with
HBsAg, if present, to form an antigen—antibody complex. The complex migrates through the
membrane and binds to immobilized monoclonal anti-HBsAg antibodies in the test line, producing a
pink-purple band. A second control band serves as an internal procedural control.

Positive result: Two bands (test + control).

Negative result: Only the control band appears.

Invalid result: Absence of control band; the test repeated with a new device (7,8).

For reactive samples, confirmatory testing by enzyme-linked immunosorbent assay (ELISA) was
recommended and documented where available. Sera from positive individuals were further
screened for HCV and HIV antibodies using rapid immunochromatographic tests (HCV Tri-Dot and
HIV Triline, J. Mitra & Co., India) (9,10).

Objectives:

1. To assess the seroprevalence of HBsAg among patients presenting for elective surgical
procedures.

2. To analyze seropositivity in relation to age, gender, department, and sociodemographic factors.

3. To assess coinfection rates with HCV and HIV among HBsAg-positive individuals.

4. To discuss implications for hospital policy, screening strategy, and preventive interventions.

Statistical Analysis

All data were entered in Microsoft Excel 2021 and analyzed using SPSS version 26.0 (IBM Corp.,
Armonk, NY). Descriptive statistics were used to calculate frequencies and percentages. The Chi-
square test (¥*) was applied to evaluate associations between categorical variables such as age,
gender, and departmental distribution. A p-value < 0.05 was considered statistically significant.

RESULTS

A total of 650 pre-surgical patients undergoing elective surgery were screened for HBsAg using a
rapid immunochromatographic test. Among them, 14 (2.15%) were found to be seropositive for
HBsAg, while 636 (97.85%) were negative (Figure 1).

Figure 1. Distribution of positive cases among the total tested for HBsAg

(Positive — 14, 2.15%; Negative — 636, 97.85%)

Gender-wise Distribution

Out of 14 positive cases, 10 were males and 4 were females. The male-to-female ratio was 2.5:1.
The seroprevalence among males was 2.6%, while among females it was 1.4%, and this difference
was statistically significant (p = 0.03).

Table 1. Gender-wise seroprevalence of HBsAg
GENDER TOTAL TESTED POSITIVE PERCENTAGE POSITIVE

Male 390 10 2.6%
Female 260 4 1.4%
TOTAL 650 14 2.15%
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Graph No. 1: Graphical representation of Genderwise distribution of cases

Age-wise Distribution

Maximum seropositivity was found in the 21-40 years age group (36%), followed by 41-60 years
(29%), >60 years (21%), and 0-20 years (14%). The difference between age groups was statistically

significant (p = 0.04).

Table 2. Age distribution among seropositive patients

Age Group (years) Positive Cases (n= 14) | Percentage
0-20 2 14%

21-40 5 36%

41-60 4 29%

More than 60 3 21%

Total 14 100%

Department-wise Distribution

Most of the reactive patients were admitted under General Surgery (35.7%), followed by
Orthopaedics (28.6%), ENT (21.4%), and Ophthalmology (14.3%). The departmental distribution
did not show a statistically significant difference (p > 0.05).

Table 3. Distribution of patients according to department

Department HBsAg Percentage

General Surgery 5 35.7%

Orthopaedics 4 28.6%

ENT 3 21.4%

Ophthalmology 2 14.3%

Total 14 100%

Infection Type Male female Total Percentage
HBC only 9 4 13 92.9%
HBV + HCV 1 0 1 7.1%
HBV +HIV 0 0 0 0%
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Sociodemographic Factors

Among the seropositive patients, the majority were married (71%), illiterate (36%), and agricultural
workers (57%). Most of the female seropositive patients were homemakers. However, no
statistically ~significant correlation was found between HBsAg positivity and these
sociodemographic parameters (p > 0.05).

Coinfections
Of the 14 HBsAg-positive patients, one (7.1%) was also reactive for HCV, while none tested
positive for HIV. The patient with HCV co-infection had a prior history of multiple blood
transfusions.

DISCUSSION

In the present study involving 650 pre-surgical patients, the seroprevalence of HBsAg was 2.15%,
which places this population in the intermediate endemic zone as per WHO classification (1,4). This
finding aligns with national averages reported across India, where HBsAg prevalence in the general
population varies between 2% and 4% (2,5,17).

Our observed prevalence is comparable to results from other hospital-based studies in India. Nahvi
and Farooq (7) reported a prevalence of 1.88% among surgical patients in North India, while Mohan
et al. (9) found 2.09% in a similar population. A South Indian study by Vazhavandan et al. (8)
documented 1.61%, whereas Kayali et al. (18) reported 2.6% among 25,978 preoperative cases. In
contrast, Taye et al. (6) observed a much higher prevalence of 9% in Ethiopian surgical candidates,
highlighting the regional variability of HBV infection.

Gender Distribution

In this study, seroprevalence among males (2.6%) was higher than among females (1.4%), a finding
consistent with multiple previous reports (9,11,12,13). Higher male prevalence has been attributed
to greater occupational exposure, higher mobility, and behavioral risk factors such as unsafe
injections, tattooing, and multiple sexual partners (10,11,12). Khatoon and Jahan (11) also reported
73% male positivity compared to 27% female, comparable to our 2.5:1 ratio.

Age-wise Distribution

Maximum HBsAg positivity occurred in the 21-40 year age group (36%), followed by 41-60 years
(29%). Similar observations were reported by Kanodia et al. (12) and Atray et al. (13), who found
clustering of cases in young adults due to increased social and occupational exposures. This
working-age group represents the economically productive section of society, making HBV
infection a public health burden due to potential long-term sequelae such as cirrhosis and
hepatocellular carcinoma (3,5,17).

Departmental and Sociodemographic Distribution

Most seropositive patients were admitted under General Surgery (35.7%), followed by Orthopaedics
(28.6%) and ENT (21.4%). This pattern reflects patient volume rather than any department-specific
risk, similar to earlier findings (8,9). The majority of seropositive individuals were married,
illiterate, and engaged in agricultural occupations—trends consistent with previous rural Indian
studies (11,16). Illiteracy and limited awareness are known risk enhancers for parenteral infections,
leading to unsafe injection practices and reduced vaccination uptake (17).

Coinfections

Among 14 HBsAg-positive patients, one (7.1%) was co-infected with HCV, while none were HIV
positive. This is consistent with reports by Nahvi et al. (7) and Corcorran & Kim (14), who noted
0.3-1% HBV-HCV coinfection in Indian surgical settings. The absence of HIV coinfection aligns
with global data suggesting lower HIV-HBV coinfection in general populations (14). Both HBV
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and HCV share common transmission routes, including transfusion of unscreened blood and unsafe
injections (6,14,15).

Comparison with Other Indian Data

Hospital-based seroprevalence across India typically ranges from 1.5%-3%, depending on
geography and population type (7-9,11-13,16). For instance, Yadav et al. (16) reported 2.2%
HBsAg positivity among preoperative patients in Central India, closely resembling our result
(2.15%). Kalghatgi et al. (17) in their national review emphasized that although India is in the
intermediate endemicity zone, regional micro-variations persist because of vaccination disparities
and healthcare access differences.

Public Health Implications

Hepatitis B remains a “silent infection” due to its frequent asymptomatic nature and high
transmissibility—even through minute blood exposure (4,15). Screening before surgery is essential
to protect healthcare workers and other patients from occupational and nosocomial exposure (15).
Vaccination remains the most effective preventive strategy (2,17). With global targets set to
eliminate HBV as a public health threat by 2030 (1,5), routine preoperative screening and
strengthening vaccination in rural populations are vital steps toward that goal.

CONCLUSION

In this cross-sectional screening of 650 elective surgical patients at a rural tertiary hospital, we
found HBsAg seroprevalence of 2.15 %. Seropositivity was higher among males and more common
in the 2140 year age group. A small proportion (7.1 %) had HCV coinfection, while no HIV
coinfection was detected.

These findings underscore that even in seemingly low-risk hospital populations, a measurable
burden of asymptomatic HBV carriage exists. Therefore, mandatory preoperative HBV screening (at
least in moderate-to-high endemic settings) is advisable for early detection, infection control, and
linkage to care. Strengthening HBV vaccination coverage, especially in rural and less-educated
communities, along with periodic surveillance studies using sensitive assays, are imperative to
reduce the hidden reservoir and ultimately control HBV transmission in India.

Limitations of the study

1. Use of a rapid immunochromatographic assay rather than more sensitive ELISA or nucleic acid
testing may result in under-detection of low-level infections.

2. Sample size (650) is moderate: with 14 positives, further subgroup analyses (e.g. risk factor
associations) may lack statistical power.

3. It’s a cross-sectional, hospital-based design, so not fully generalizable to the community.

4. Incomplete data on risk factors (e.g. history of transfusion, injecting drug use) may limit causal
inferences.

5. Lack of follow-up to confirm chronicity (HBsAg persistence) or viral load.
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