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ABSTRACT

Hepeatitis B and C virus (HBV, HCV) remains a global health burden, often leading to progressive liver damage including cirrhosis
and hepatocellular carcinoma. Liver function tests (LFTs), including ALT, AST, ALP, bilirubin, and albumin, serve as non-
invasive indicators of hepatic inflammation, hepatocellular injury, and synthetic dysfunction. The aim of this study was to
determine the correlation of hepatitis B and C infection with abnormalities in liver function tests among patients at Sir Ganga
Ram Hospital, Lahore, Pakistan. A cross-sectional study was conducted at the pathology and clinical biochemistry departments.
A total of 323 HBV (161) and HCV (162) positive patients were included in the study. Venous blood samples were collected
under aseptic conditions and analyzed for liver function parameters. Parameters levels were measured using automated chemistry
analyzers Mindray BS-200 and ROCHE COBAS C311. Among 161 HBV-positive patients, ALT, AST and ALP was recorded as
45.2+18.3, 50.5£21.4 and 110.7+£34.2 respectively. Among 162 HCV-positive patients, ALT, AST and ALP was recorded as
62.7£22.7, 79.8424.3 and 129.6+39.1 respectively. HCV infection significantly alters liver enzyme more as compared to HBV.
These findings support the importance of regular liver function monitoring to ensure timely diagnosis and management of hepatic
complications.

Keywords: Alanine Transaminase, Aspartate Aminotransferases, Hepatitis B, Liver Cirrhosis, Liver Function Tests, Liver
Neoplasms, Serum Albumin.
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INTRODUCTION

Hepatitis B virus (HBV) and hepatitis C virus (HCV) constitutes the most prevalent causes of chronic liver diseases worldwide. HBV
and HCV transmit primarily through infected blood, sexual contact, and perinatal exposure.! South America, Asia, Africa, and Southern
Europe report a high endemicity of HBV infection, with over 2 billion people globally exposed and approximately 400 million suffering
from chronic infection. In Pakistan, an estimated nine million people are infected, regarding bloodborne infections such as HIV, HBV,
and HCV. 2 HBV-induced liver damage is primarily immune-mediated, as the host immune system targets hepatocytes harboring the
virus, resulting in hepatic inflammation.3 Risk factors associated with HBV transmission, include unsafe medical and dental practices,
reuse of needles, body piercing, blood transfusions, hospitalizations.** Hepatitis C virus, by contrast, is an RNA virus of the Flaviviridae
family and primarily spreads through direct or indirect blood-to-blood.®’ Diagnostic strategies for HBV and HCV are
Immunochromatographic Test (ICT) screening, followed by confirmatory liver function tests (LFTs), Enzyme-Linked Immunosorbent
Assay (ELISA), and polymerase chain reaction (PCR)®° The aim of the this study was to correlate the effects of hepatitis B and C virus
infections with liver enzymes and hepatic function.

MATERIALS AND METHODS

This cross-sectional study was carried out at Sir Ganga Ram Hospital, Lahore, Pakistan, over a four-month period from January 2025
to April 2025. The patients were screened for HBV and HCV, with inclusion criteria comprising individuals aged 18 years and above.
Whereas patients with a known history of autoimmune disorders, or malignancies were excluded.!° Ethical approval was obtained from
the Institutional Review Board (IRB). Informed consent was taken from all participants. The collected blood samples were processed
using the Mindray BS-200. Elevated ALT and AST levels were considered indicative of hepatocellular injury, while raised ALP and
bilirubin suggested cholestatic patterns or bile duct involvement.

RESULTS

The study analyzed a total of 323 patients, with 161 diagnosed with hepatitis B virus (HBV) and 162 with hepatitis C virus (HCV).
Liver enzyme levels (ALT, AST, ALP) and markers of liver function (bilirubin, albumin) were significantly more abnormal in HCV
patients, indicating that HCV causes more severe liver damage and dysfunction as compared to HBV.

Table 1: Demographic statistics of HBV and HCV Patients (n = 323)

Category Subgroup HBV (n=161) HCV (n=162)
Age Group 1-20 years 13 (8%) 10 (6%)
20-40 years 29 (18%) 36 (22%)
40-60 years 58 (36%) 65 (40%)
>60 years 61 (38%) 51 (32%)
Gender Male 97 (60%) 84 (52%)
Female 64 (40%) 78 (48%)

Age distribution revealed that the majority of HBV (n = 61) and HCV (n = 65) patients belonged to the >60 and 40—-60-year age group
respectively. Gender distribution showed that males were more affected in both HBV and HCV groups.

Table 2: Comparison of Liver Enzyme Levels Between HBV and HCV Patients (n = 323)

Liver Enzyme HBYV (n=161) HCYV (n=162) t-statistic p-value
Mean+ SD (U/L) Mean= SD (U/L)

ALT 452+18.3 62.7+22.6 -9.48 <0.0001

AST 50.5+21.4 79.8+24.3 -10.88 <0.0001

ALP 110.7 +34.2 129.6 + 39.1 -7.06 <0.0001
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Liver enzyme analysis revealed significantly elevated levels in HCV-infected patients as compared to HBV-infected patients.

Table 3: Liver Function Marker Comparison

Liver Function Marker HBYV (Mean = SD) HCV (Mean = SD)
Total Bilirubin (mg/dL) 1.3+£0.5 1.9+0.6
Serum Albumin (g/dL) 3.8+0.6 32+0.5

Mean total bilirubin levels were higher in HCV cases (1.9 mg/dL) than in HBV cases (1.3 mg/dL), indicating more severe hepatocellular
injury. Mean serum Albumin levels were higher in HBV cases (3.8g/dL) as compared to HCV cases (3.2g/dL).

Comparison of Total Bilirubin and Serum Albumin Levels
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Figure 1 Comparison of Total Bilirubin and Serum Albumin Levels
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Trend of Liver Enzyme Levels in HBV vs HCV Patients
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Figure 2 Trend of Liver Enzyme Levels in HBV vs HCV Patients
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Figure 3 Comparison of Liver Enzyme Levels in HBV vs HCV Patients
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DISCUSSION

This study provided insights into the differential impact of hepatitis B virus (HBV) and hepatitis C virus (HCV) on liver function by
analyzing variations in liver enzyme and biochemical marker levels.!! This enzymatic fluctuation in HBV cases complicates disease
monitoring and demands careful clinical interpretation.'>!> In HCV patients, gradual increase in bilirubin correlated with advancing
fibrosis, reflecting chronic deterioration of liver function.!* This study affirmed that HCV-infected patients exhibited higher bilirubin
concentrations than those with HBV.!> The AST/ALT ratio demonstrated distinct behavior between the two viral infections.!® ALP was
found to be mildly elevated in HCV patients even in early stages of disease. !’ The elevations of liver enzymes in HCV signified a higher
likelihood of disease progression, cirrhosis, and HCC.'® The findings of the present study demonstrated elevated levels of ALT and AST
among HCYV patients as compared to those with HBV.!” One of the strengths of this study lies in the evaluation of liver function markers
in a sizable sample of HBV and HCV patients. The inclusion of both enzymatic and synthetic liver markers, such as serum albumin and
bilirubin, adds depth to the clinical interpretation.?

CONCLUSION

This study concludes that hepatitis B and C viruses exert distinct effects on liver function. HCV infection is associated with persistent
elevations in liver enzymes, indicating inflammation and a higher risk of progressive liver damage, whereas HBV infection shows
variable enzyme patterns linked to phases of viral activity. Bilirubin and alkaline phosphatase emerged as more dependable indicators
of advanced liver dysfunction in HCV cases. These findings underscore the clinical value of routine Liver Function Tests as a practical,
an accessible means of monitoring disease progression and guiding timely intervention, particularly in resource-limited healthcare
settings.
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