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ABSTRACT

Background: Hepatitis B virus (HBV) and Hepatitis C virus (HCV) are still predominant public health issues in Pakistan.
This is a significant cause of liver disease and death. Patients who undergo surgical operations are at a higher risk, mainly
because of blood exposure during the surgery and a lack of proper infection control in settings where resources are limited.
Objective: This research aimed to determine the frequency of HBV and HCV and their associations with socio-demographic
and clinical factors such as residence, sex, marital status, and duration of hospital stay, among patients who underwent
elective surgery at Pak Red Crescent Teaching Hospital, Lahore. Moreover, binary logistic regression was used to find out
predictive factors for these infections.

Method: The study participants were 267 surgical patients admitted consecutively. Analysis was performed on 265 patients

with complete demographic data. It used a consecutive sampling approach. It extended from November 2024 to April 2025.
The criteria for inclusion were age =18 years, elective surgery scheduling, and complete preoperative records. In contrast,
emergency cases, minors, incomplete files, and known hepatitis patients were excluded. Preoperative HBsAg and anti-HCV
tests were conducted on all the patients. Hospital records were utilized to obtain the data. It was then analyzed using SPSS
version 26.0. The study received approval from the Regional Ethics Committee (IRB No: 27/2025), and full patient
anonymization was maintained.

Results: On average, participants' age was 40.7 years (SD + 17.5); males accounted for 55.4%. The HBV rate was 0.7%
(2 people; 95% Cl: 0.1-2.5%). The HCV rate was 6.4% (17 people; 95% CI: 3.8-10.0%). These were devoid of co-infections.
No tangible association was found between the infection and age, sex, residence, marital status, or hospital stay duration
(p > 0.05).

Conclusion: Although the rate of HBV infection was very minimal. The rate of HCV infection among surgical patients was
moderate. Continuation of routine preoperative screening and strict adherence to infection control measures are still of
utmost importance to protect both patients and health workers.

Keywords: Hepatitis B, Hepatitis C, Patients, Surgical Procedures, Operative, Cross-Sectional Studies, frequency.

INTRODUCTION: Viral hepatitis is one of the leading and profound public health issues in Pakistan. Hepatitis
B virus (HBV) and hepatitis C virus (HCV) are among the major causes of liver-related morbidity and mortality
[1]. Chronic liver disease is one of the paramount concerns of death worldwide, dramatically increasing
healthcare costs and significantly decreasing people's quality of life [2, 3]. Liver infection with these viruses over
a long period may cause cirrhosis, hepatocellular carcinoma, and liver failure. These conditions lead to a large
number of deaths worldwide due to cancer. It is estimated that HBV and HCV are responsible for nearly 70%
of HCC cases worldwide [4, 5]. Coincidentally, HBV is the major cause of these cases in places where the
disease is common, such as Asia and Africa, while in developed countries, HCV is more prevalent [6].
Nationally, it is estimated that rates of HBV and HCV in Pakistan are 1.98% and 7.44%, respectively, with most
cases in Punjab and interior Sindh [7, 8]. Major routes of transmission mainly include the use of infected needles
during medical treatment, the reuse of syringes, tools for haircuts sterilized improperly, dental procedures, and
other exposures to contaminated healthcare environments [9]. The healthcare workers, including surgeons,
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nurses, and medical students, are considered to be at the highest and egregious risk of occupational exposure
because they are frequently interacting and are mostly exposed to blood and other bodily fluids and injuries
with needles, especially [10, 11].

Globally, approximately 40% of people infected with viral hepatitis do not know they have the disease, which
enables the spread of the virus unconsciously within the community and even in healthcare settings [12]. On
the other hand, not screening for HBV or HCV among the surgical patients can put postoperative results at risk
and also can be a potential source of infection to the operating staff and other patients when they come in
contact with blood during the surgery [13].

Studies carried out in Pakistan indicate varying virus frequency among surgical patients across areas: 6.6%
HCV in Swat [14]. 3.6% HBV and 12.8% HCV in Sukkur [15]. About the same amounts of viral hepatitis (4-10%)
have also been found in hospitals of Lahore, Rawalpindi, and Muzaffarabad [16, 17]. Further detailed
information about a specific hospital in Lahore remains scarce.

The study assessed the burden of HBV and HCV and their frequencies among patients undergoing elective
surgery at the Pak Red Crescent Teaching Hospital in Lahore. This analyzes the relationships between the
disease burden and its socio-demographic and clinical factors. The findings will establish infection-control
protocols that guide preoperative screening and create occupational safety measures to protect healthcare
workers.

METHOD: This is a cross-sectional descriptive study executed to determine the frequency and associated
risk factors of hepatitis B and C among patients undergoing elective surgical procedures.

The study was administered at the Pak Red Crescent Medical and Dental College Teaching Hospital, Lahore,
Pakistan, using data retrieved from the hospital's medical records, surgical registers, and laboratory reports.
The sample comprised all patients who met the inclusion criteria during the study period (November 1, 2024 —
April 30, 2025). Consecutive sampling was used to enroll 267 eligible surgical patients. Data collection occurred
from November 1, 2024, to April 30, 2025. Data analysis and manuscript preparation were completed between
May and June 2025.

All patients who underwent elective surgical procedures at the hospital during the specified time frame. The
study included patients aged 18 years and above who underwent elective (non-emergency) surgical
procedures. Only those who were preoperatively screened for hepatitis B surface antigen (HBsAg) and hepatitis
C virus antibodies (anti-HCV) were considered eligible. Additionally, inclusion required complete patient
records, including detailed medical history and laboratory results. Patients were excluded if they underwent
emergency surgeries, were younger than 18 years, or had incomplete medical or laboratory documentation.
Furthermore, individuals previously diagnosed and tested for hepatitis B or C before admission, without clear
documentation of the source of infection or associated risk factors, were also excluded from the study.

Using a structured form, trained medical students and junior physicians collected data on demographics,
surgical procedures, and hepatitis B and C status (HBsAg and anti-HCV). Various associated risk factors, such
as Blood transfusion, IVDU, Surgery, and Dental history, are also vital information. Following data entry into
Microsoft Excel 2025, IBM SPSS version 26 was applied for analysis and evaluation. Descriptive statistics
summarized the data, and a chi-square test was used to evaluate a plausible association between the risk
factor and hepatitis status (P < 0.05 considered significant). The researchers used binary logistic regression to
identify factors predicting rates of hepatitis B and C infections among surgical patients. The researchers
developed two separate models in which HBV and HCV infection status served as dependent variables that
could result in either positive or negative outcomes. The study used independent variables including urban or
rural residence, sex (male or female), marital status (married or unmarried), and a continuous variable, hospital
stay duration. The researchers established urban residence, female sex, and unmarried status as reference
categories for their study. Ethical approval was obtained from the Institutional Review Committee of Pak Red
Crescent Medical and Dental College, IRB No: 27/2025, dated 19-05-25. Patient's confidentiality was maintained
by anonymizing all records.

RESULTS: It examined 267 surgical patients. Demographic data were accessible for 265 patients. The
participant flow diagram is delineated in Figure 1.
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Figure 1: Participant Flow Diagram (CONSORT-Style)

The mean age of the patients was around 40.7 years (SD = 17.5 years). The study sample covered ages of the
individuals from 18 to 100. It primarily comprises 148 males (55.4%) and 119 females (44.6%). Table 1 exhibits
the demographic data of the research participants. Rural and semi-urban areas accounted for the majority of
patients who visited the hospital. The biggest portion was from Phool Nagar (42.6%). It was followed by Baloki
(14.7%), Dina Nath (10.6%), and Nathy Jageer (6.4%). Combined, the other areas represented the smallest
segment. Each one made 1-5% of the total (Table 1).

Table 1: Demographic Characteristics of Study Participants (n=267)

Characteristic Value

Age (years)

Mean (SD) 40.7 (17.5)
Median 38.0
Range 14-100

Sex

Male 148 (55.4%)
Female 119 (44.6%)
Area of Residence

Phool Nagar 114 (42.6%)
Baloki 39 (14.7%)
Dina Nath 28 (10.6%)
Nathy Jageer 17 (6.4%)
Manga Mandi 11 (4.1%)
Sundar 9 (3.4%)
Pattoki 8 (3.0%)
Changa Manga 7 (2.6%)
Muridke 6 (2.2%)
Ghumamaki 5(1.9%)
Other localities 23 (8.6%)
Marital Status

Married 189 (70.8%)
Unmarried 78 (29.2%)
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Length of Hospital Stay (days)

Mean (SD) 5.2 (3.8)
Median 4.0
Range 1-21

Note: Of the 267 patients enrolled, demographic data were complete for 265 patients (99.3%). 2 patients were
excluded from demographic analysis due to incomplete documentation. However, their hepatitis B and C
screening results were included in the frequency calculation.

From the total evaluation, 2 (0.7%; 95% CI: 0.1-2.5%) were found positive for hepatitis B surface antigen
(HBsAg). Seventeen (6.4%; 95% CI: 3.8—-10.0%) were positive for anti-HCV antibodies. No patient had both
viruses concurrently. The frequency figures, along with their confidence intervals, are depicted in Table 2.
Only 2 patients tested positive for hepatitis B. One of them belonged to Phool Nagar, and the other one to
Ghumamaki. The mapping of the cases did not show any clustering pattern (Fisher's exact test, p = 0.98).
Hepatitis C patients were distributed almost equally across the different localities. No significant and more
obvious association was found between anti-HCV and locality of residence (p = 0.42) (Table 2).

Table 2: Hepatitis B and C Frequency with 95% Confidence Intervals
Variable Positive n (%) 95% ClI

Overall frequency

HBsAg positivity 2 (0.7%) 0.1-2.5%
Anti-HCV positivity 17 (6.4%) 3.8-10.0%
Stratified by Sex

HBsAg Positivity

Male 1/148 (0.7%) 0.02-3.7%
Female 1/119 (0.8%) 0.02-4.6%
Anti-HCV Positivity

Male 9/148 (6.1%) 2.8-11.2%
Female 8/119 (6.7%) 2.9-12.8%
Stratified by Residence Category

HBsAg Positivity

Urban 0/89 (0.0%) 0.0-4.1%
Rural 2/178 (1.1%) 0.1-4.0%
Anti-HCV Positivity

Urban 5/89 (5.6%) 1.8-12.6%

Rural 12/178 (6.7%) 3.5-11.5%
CI calculated using the Clopper-Pearson exact method for proportions.

The results of the regression analysis for the HCV model are presented in Table 3; the HBV model failed the
minimum events-per-variable criterion because there were only two positive cases. The hepatitis B infection
model produced non-significant results with a chi-square value of 0.04 and a p-value of 0.98. (recommended
=210 events per predictor) [18]. The results were reported descriptively. No odds ratios are presented due to
the statistical instability (Table 3).
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Table 3 Table 3: Binary Logistic Regression Analysis of Factors Associated with Hepatitis C Virus Infection
(n=267)

Variable Adjusted OR 95% ClI p-value
Area of residence (rural vs urban) 1.32 0.48-3.64 0.59
Sex (male vs female) 0.89 0.34-2.31 0.81
Marital status (married vs unmarried) 1.15 0.41-3.22 0.79
Length of hospital stay (per day) 1.03 0.97-1.09 0.34

Note: Dependent variable: Anti-HCV positivity (positive vs. negative). Independent variables: area of residence, sex, marital
status, and length of hospital stay. Reference categories: urban residence, female sex, and unmarried status. Model chi-
square = 6.82, p = 0.074. Hosmer-Lemeshow goodness-of-fit test: p = 0.82. Nagelkerke R? = 0.04.

BINARY LOGISTIC REGRESSION: VARIABLES IDENTIFICATION
From Table 3 and Text Analysis:

Variable Type Hepatitis B Model Hepatitis C Model
Dependent Variable (Outcome) HB\'/'mfectlonlstatus (HBsAg HC\'/'lnfectlon.status (anti-HCV
positive/negative) positive/negative)
Independent Variables (Predictors) Area of residence, Sex, Marital Area of residence, Sex, Marital
P status, Length of hospital stay status, Length of hospital stay

VARIABLE SPECIFICATIONS
Dependent Variables (Binary/Dichotomous):

Variable Coding Description
HBYV status 1 = HBsAg positive, 0 = HBsAg negative Hepatitis B surface antigen test result
HCV status 1 = Anti-HCV positive, 0 = Anti-HCV negative Hepatitis C antibody test result

Independent Variables:

Variable Type Categories/Scale Category (from Table 3)
Area of residence Categorical Rural vs. Urban Urban
Sex Categorical Male vs. Female Female
Marital status Categorical Married vs. Unmarried Unmarried
Length of hospital stay Continuous Days (per day increase) -

The hepatitis C infection model came close to significance but did not quite reach it (chi-square = 6.82, p =
0.074). None of the variables in the study could independently predict HCV infection. Living area (adjusted OR:
1.32; 95% CI: 0.48-3.64; p = 0.59), gender (adjusted OR: 0.89; 95% CI: 0.34-2.31; p = 0.81), marital status
(adjusted OR: 1.15; 95% CI: 0.41-3.22; p = 0.79), and hospital stay (adjusted OR: 1.03; 95% CI: 0.97-1.09; p
= 0.34) were not significantly associated (Table 3). All tests were two-sided comparisons with an alpha level of
0.05.

The HBV infection model had only two positive cases. The usual recommendation is at least 10 events per
predictor variable to ensure model stability and valid inference [19]. Our HBV model had four predictors, so it is
statistically underpowered. Results for HBV should be treated as descriptive only. More extensive studies are
required to identify independent predictors of HBV infection in this population.

DISCUSSION: The observed HBV frequency of 0.7% is lower than that reported in similar studies of surgical
patients in Pakistan. Previous research conducted indicates that the frequency of HBV is between 1% and 5%
[20]. In contrast, an HCV frequency of 6.4%, which matches existing research that shows HCV rates between
5% and 12% for Pakistani surgical patients [21]. Studies from other regions, such as Ethiopia, showed that
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surgical patients had HBsAg positivity rates of 9% and anti-HCV positivity rates of 5.5% [22], suggesting that
geographic variation, along with healthcare variability, leads to distinct approaches to managing infections and
to the distribution of vaccines. The study demonstrates no evidence of HBV/HCV co-infection cases among the
specified population. This is consistent and congruent with findings from other studies. Rates of positivity usually
remain below 1%.

This might be a consequence of different modes of transmission and of well-conducted HBV vaccination
programs. At present, there are no vaccines available against HCV. The reduced proportion of HBV cases may,
to some extent, be attributed to Pakistan's Expanded Program on Immunization (EPI), which includes HBV
vaccination. Other contributing factors include blood safety and improvements in surgical sterilization practices.
On the other hand, the high level of HCV infection may be explained by continued transmission in the community
through unsafe medical injections, dental procedures, and barber practices, as recognized and documented in
previous epidemiological studies [23, 24].

Furthermore, the research did not reveal any statistically significant correlation between infection status and
demographic factors, namely residence, sex, marital status, hospital stay, and language. This is consistent and
relatively consistent with the results of small-scale surgical studies, in which demographic factors were also
found to be non-predictors. Another reason for the lack of significant predictors could be the small number of
positive cases (n=19), which limits the ability to perform a logical analysis.

Finally, the fairly even geographic distribution of HCV infection points towards widespread community-level
transmission. Localized outbreaks were not detected. This eventually strengthens the case for implementing
comprehensive public health awareness and screening campaigns. On the contrary, locality-specific
interventions are hardly justifiable [25, 26]. There are several limitations that we should rationally admit. Small
numbers of positive cases hinder statistical power and the ability to generalize findings. The study design and
overreliance on hospital records may have led to the omission of some patients or to incomplete data. Anti-
HCV testing makes it quite challenging to differentiate between an active infection and a previously resolved
case. However, to a great extent, our findings, notably the unexpectedly high HCV frequency among surgery
patients, provide a very strong rationale for the effective implementation of universal infection control (UIC)
measures. Screening before surgery and HBV vaccination among the medical personnel are two key
components of infection prevention. It is the hospital's duty not only to ensure the ongoing heightening of the
medical staff's awareness of standard precautions but also to pay particular attention to gloving practices and
post-exposure prophylaxis protocols. Preoperative screening for hepatitis B and C should be the norm rather
than the exception among surgical patients. The vaccination coverage for hepatitis B among staff members
needs to receive higher priority because it requires stronger efforts beyond the existing universal infection
control measures. Health education programs and awareness campaigns need to target rural and semi-urban
populations, as these newly introduced safety measures aim to counter unsafe injection practices and
barbering.

CONCLUSION: This study revealed a low frequency of HBV (0.6%) and a moderately high frequency of HCV
(6.4%) among surgical patients at Pak Red Crescent Teaching Hospital, Lahore. While no demographic or
clinical factors independently predicted infection, the findings highlight the continuing Public Health challenge
of HCV in Pakistan's surgical population.
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