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ABSTRACT

Background: Hepatitis C Virus (HCV) is a major cause of chronic liver disease,
including liver cirrhosis, globally. ldentifying the prevalence of HCV among
cirrhotic patients can improve clinical outcomes and guide management
strategies.

Objective: To determine the prevalence of HCV in patients with liver cirrhosis and
assess the association between liver enzyme levels (ALT and AST) and HCV
infection.

Methods: This retrospective observational study was conducted at Fatima
Memorial Hospital, Lahore, from June 2023 to December 2023. Fifty liver cirrhosis
patients with abnormal liver function tests were included. HCV infection was
evaluated using ELISA for antibodies and PCR for RNA detection. Data analysis
was performed using IBM SPSS version 25.0, with a p-value of <0.05 considered
significant.

Results: Among 50 cirrhotic patients, 60% tested positive for HCV antibodies via
ELISA, and 46% were confirmed positive by PCR. Mean ALT levels were
significantly higher in ELISA-positive (867 U/L) and PCR-positive (1096.43 U/L)
patients compared to ELISA-negative (42 U/L) and PCR-negative (59.96 U/L)
patients (p < 0.001).

Conclusion: A significant prevalence of HCV was observed among liver cirrhosis
patients, with elevated ALT and AST levels indicating liver damage associated with
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HCV infection.

INTRODUCTION

The global prevalence of Hepatitis C Virus (HCV) infection is
approximately 2.2%, affecting nearly 130 million individuals
worldwide, with significant regional variations in prevalence
rates due to differing levels of data availability and health
infrastructure (1). For instance, Northern Europe has a
prevalence rate below 1.0%, while Northern Africa exceeds
2.9%. Some of the lowest prevalence rates, between 0.01%
to 0.1%, are reported in the United Kingdom and
Scandinavian countries, whereas Egypt shows the highest
rates, ranging from 15% to 20% (2). Hepatitis C, first
identified in 1989, continues to be a significant global health
concern, with an estimated 170 million people infected
worldwide, according to the World Health Organization (3).
The virus is primarily transmitted through blood and blood
products, and it can lead to both acute and chronic liver
infections. The chronic stage is notably associated with
severe complications such as liver cirrhosis and
hepatocellular carcinoma (HCC), contributing to
approximately 27% of cirrhosis cases and 25% of liver
cancer cases globally (4).

The natural history of hepatitis C includes an initial acute
phase, often asymptomatic and mild, followed by a chronic
phase in a significant proportion of patients, with 55-85%
developing chronic HCV after the initial infection phase (5).
Despite the extensive burden of this disease, the historical

progression and understanding of hepatitis are limited, as
early descriptions and diagnostic methods were
unavailable. It is believed that the hepatitis virus has been
evolving for thousands of years, adapting through mutations
to its current genotypes (6). The prevalence of HCV is
particularly high in developing countries, notably in regions
of Africa and Central East Asia, where socioeconomic
factors, healthcare infrastructure, and risky behaviors, such
as intravenous drug use, exacerbate transmission rates (7).
In Pakistan, HCV prevalence among the general population
is alarmingly high at 30%, compared to 20% in other major
Asian nations, with intravenous drug use identified as a
predominant mode of transmission (8).

Liver cirrhosis, a severe outcome of chronic HCV infection,
is characterized by the replacement of normal liver tissue
with scar tissue, impairing liver function and leading to
significant systemic effects due to the liver's vital role in
detoxification, protein synthesis, and biochemical
production necessary for digestion (9). The progression from
inflammation to fibrosis and eventually cirrhosis involves
complex mechanisms, including chronic inflammation,
oxidative stress, and hepatic stellate cell activation (10).
Diagnostic approaches for cirrhosis involve various
laboratory tests, such as liver function tests (LFTs), which
measure enzymes like alanine aminotransferase (ALT) and
aspartate aminotransferase (AST). Elevated levels of these
enzymes indicate liver cell injury, commonly observed in
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HCV infections (11). Current diagnostic methods for HCV
include serological testing for HCV antibodies and
molecular testing, such as reverse transcription polymerase
chain reaction (RT-PCR), to detect HCV RNA, providing a
comprehensive assessment of infection status (12).

This study aims to assess the prevalence of hepatitis C
among patients with liver cirrhosis and explore the
relationship between HCV infection and liver enzyme levels
in a clinical setting. By utilizing diagnostic tools such as
ELISA and PCR, the study seeks to provide insights into the
burden of HCV among cirrhotic patients and the potential
clinical implications of elevated aminotransferase levels.
The findings will contribute to a better understanding of
HCV's role in liver disease progression and underscore the
importance of early detection and intervention strategies for
improving patient outcomes (13).

MATERIAL AND METHODS

The study was conducted as a retrospective observational
analysis focusing on patients diagnosed with liver cirrhosis.
The research was carried out at the Department of Allied
Health Sciences, Fatima Memorial Hospital College of
Medicine & Dentistry, Lahore, Pakistan, from June 2023 to
December 2023, following approval from the Institutional
Review Board (IRB), adhering to the ethical principles of the
Declaration of Helsinki. The study included patients with
liver cirrhosis, diagnosed through clinical and biochemical
parameters, specifically elevated liver function test (LFT)
results, including ALT and AST levels, indicating chronic liver
damage. The sample size was calculated based on the
prevalence of hepatitis C virus (HCV) in liver cirrhosis
patients, estimated at 6.2%. A desired confidence level of
95% (Z = 1.96) and a specified margin of error were
considered, resulting in a sample size of 50 patients,
determined through a non-probability convenience
sampling technique.

Data were collected using a self-designed Performa that
documented patient demographics, clinical history, and
relevant biochemical parameters, including LFT results,
ELISA, and PCR outcomes. The inclusion criteria
encompassed all patients with confirmed liver cirrhosis and
positive screening for HCV, regardless of age or sex.
Exclusion criteria involved cases with insufficient sample
quantity or incomplete data, as well as patients with
negative HCV screening or ELISA results. Laboratory

Table 1: Liver Function Test Results of Study Population

assessments included the measurement of ALT and AST
levels using automated biochemical analyzers, and the
presence of HCV was confirmed through ELISA for antibody
detection and PCR for viral RNA quantification. These
diagnostic methods provided a comprehensive evaluation
of the HCV infection status in patients, aligning with current
molecular techniques for diagnosing HCV, which
recommend serological testing followed by molecular
assays for RNA detection (12).

The study also accounted for potential confounding factors
such as age and gender, which were included in the data
analysis to explore their association with LFT results and
HCV positivity. Data were entered and analyzed using IBM
SPSS version 25.0. Categorical variables were expressed as
frequencies and percentages, while continuous variables
were presented as mean * standard deviation (SD).
Comparative analyses were performed to assess the
relationship between elevated liver enzyme levels and HCV
infection status, as determined by ELISA and PCR results. A
p-value of less than 0.05 was considered statistically
significant, indicating strong associations between
variables under study. The analysis aimed to elucidate the
correlation between HCV infection and liver damage, as
reflected in the elevated aminotransferase levels,
contributing to the understanding of the clinical impact of
HCV in cirrhotic patients (14).

This comprehensive approach ensured that the study was
methodologically robust, adhering to ethical guidelines, and
utilized validated diagnostic techniques, providing reliable
insights into the prevalence and implications of HCV among
patients with liver cirrhosis. The findings were intended to
inform future research and clinical practice, highlighting the
importance of monitoring liver function and HCV status in
managing cirrhosis effectively.

RESULTS

The study included a total of 50 patients diagnosed with liver
cirrhosis, comprising 27 males (54%) and 23 females (46%),
with ages ranging from 4 to 92 years. The mean age of the
participants was 32.42 years, with a standard deviation of
24.93 years, indicating a broad age distribution. The liver
function tests (LFTs) of the patients showed significant
variability in ALT and AST levels, reflecting the extent of liver
damage among the study population.

Parameter Minimum Value Maximum Value Mean £SD
ALT (U/L) 18 4270 536.74 + 888.46
AST (U/L) 22 4210 486.48 = 799.52

Table 2: Comparison of ALT and AST Levels with ELISA Results

Parameter ELISA Positive (Mean) ELISA Negative (Mean) p-value
ALT (U/L) 867 42 <0.001
AST (U/L) 773 57 <0.001

The results indicated that among the 50 patients, 30 (60%)
tested positive for HCV antibodies via ELISA, while 20 (40%)

tested negative. PCR testing for HCV confirmed the infection
in 23 patients (46%), while 27 patients (54%) had negative
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PCR resultsA comparison of ALT and AST levels with ELISA
and PCR results revealed a statistically significant

association between elevated liver enzyme levels and
positive HCV status

Table 3: Comparison of ALT and AST Levels with PCR Results

Parameter PCR Positive (Mean) PCR Negative (Mean) p-value
ALT (U/L) 1096.43 59.96 <0.001
AST (U/L) 968.39 75.96 <0.001

The mean ALT level for ELISA-positive patients was 867 U/L,
whereas for ELISA-negative patients, itwas 42 U/L. Similarly,
the mean AST level for ELISA-positive patients was 773 U/L
compared to 57 U/L for ELISA-negative patients. Both
differences were statistically significant with p-values less
than 0.001, indicating a strong association between
elevated liver enzymes and positive ELISA results (16).
Additionally, when comparing ALT and AST levels with PCR
results, the mean ALT level for PCR-positive patients was
1096.43 U/L, while for PCR-negative patients, it was 59.96
U/L. The mean AST level for PCR-positive patients was
968.39 U/L, compared to 75.96 U/L for PCR-negative
patients, with both comparisons showing statistical
significance (p <0.001).

These findings confirm a significant correlation between
elevated liver enzyme levels and HCV infection in patients
with liver cirrhosis. Elevated ALT and AST levels are critical
markers of liver damage and are associated with the
presence of HCV infection as confirmed by both ELISA and
PCR testing, underscoring the importance of these
biomarkers in the clinical assessment and management of
cirrhosis in HCV patients (16).

DISCUSSION

This study aimed to determine the prevalence of Hepatitis C
Virus (HCV) in patients with liver cirrhosis and to explore the
association between liver enzyme levels and HCV infection
status. The findings demonstrated a significant presence of
HCV among the study population, with 60% of patients
testing positive for HCV antibodies via ELISA and 46%
confirming infection through PCR testing. These results
align with global data that underscore HCV as a major
contributor to chronic liver disease, including cirrhosis, and
reflect the broader public health challenge posed by HCV,
particularly in regions with high prevalence rates like
Pakistan (1, 7). The observed elevated levels of ALT and AST
in HCV-positive patients further corroborate the role of
these enzymes as biomarkers of liver damage, consistent
with  existing literature that identifies elevated
aminotransferase levels as indicative of hepatic injury and
inflammation associated with chronic HCV infection (18).
Comparative analysis revealed that both ALT and AST levels
were significantly higher in HCV-positive patients compared
to those without HCV, with statistically significant
differences confirmed by p-values less than 0.001. These
findings are in agreement with studies by Anderson et al.,
which also reported that serum ALT and AST levels are
critical indicators of liver damage in chronic hepatitis C,
showing strong correlations with disease severity and
progression (18). This study's results highlighted that ALT
levels, in particular, were markedly elevated in patients with

positive ELISA and PCR results, underscoring the diagnostic
value of ALT as a more liver-specific enzyme compared to
AST, which can also be elevated in conditions affecting other
tissues (18). However, the study identified that ALT was
generally more elevated than AST, which aligns with the
literature suggesting that ALT is more directly associated
with liver-specific damage (18).

The strengths of this study include its focused approach on
a defined patient group with liver cirrhosis and the use of
both ELISA and PCR for confirming HCV status, which
provided a robust assessment of the viral infection among
cirrhotic patients. The utilization of reliable diagnostic
methods enhances the validity of the findings, contributing
valuable insights into the prevalence and clinical
implications of HCV in this population. However, the study
also had limitations. The use of a non-probability
convenience sampling method may have introduced
selection bias, potentially limiting the generalizability of the
results. Additionally, the study's retrospective design, based
on existing patient data, may have restricted the ability to
control for confounding variables such as co-infections,
comorbidities, and lifestyle factors that could influence liver
enzyme levels and HCV status. The relatively small sample
size further limits the study's statistical power, and future
research with larger, more diverse populations is
recommended to validate these findings and enhance their
applicability (16).

In terms of clinical implications, the study emphasizes the
need for routine screening and monitoring of liver enzyme
levels in patients with liver cirrhosis, particularly those at
high risk for HCV infection. Given the significant association
between elevated ALT and AST levels and HCV infection,
these enzymes should be utilized as part of a
comprehensive diagnostic and monitoring strategy for
cirrhotic patients. Early detection of HCV and timely
intervention could potentially mitigate the progression of
liver damage and improve patient outcomes. Moreover, the
study highlights the importance of public health initiatives
aimed at reducing HCV transmission, particularly in high-
prevalence areas like Pakistan, where intravenous drug use
remains a significant mode of transmission (7).

Future research should explore the underlying mechanisms
linking elevated aminotransferase levels with liver fibrosis
and cirrhosis in HCV-infected patients, as well as investigate
potential therapeutic targets to reduce liver inflammation
and damage. Longitudinal studies tracking changes in ALT
and AST levels over time could provide valuable insights into
disease progression and treatment efficacy. Additionally,
expanding research to include other biomarkers alongside
ALT and AST could enhance the diagnostic and prognostic
capabilities for hepatitis C patients, offering a more

3 | DOI: https://doi.org/10.61919/jhrr.v4i3.1403



Kashif M. et al., 2024; JHRR, V4, I3

comprehensive approach to managing this challenging
condition (20). The integration of genetic studies could also
shed light on individual variations in liver enzyme response
and disease outcomes, paving the way for more
personalized and effective treatment strategies.

CONCLUSION

The study concluded that there is a significant prevalence of
Hepatitis C Virus (HCV) among patients with liver cirrhosis,
with elevated ALT and AST levels strongly associated with
HCV infection. These findings reinforce the importance of
using aminotransferase levels as critical biomarkers for
assessing liver damage in cirrhotic patients, emphasizing
the need for routine screening and early detection of HCV to
prevent disease progression. The study underscores the
healthcare implications of addressing HCV through targeted
public health strategies, improved diagnostic protocols, and
personalized treatment approaches, particularly in high-risk
populations. Enhancing HCV management could
significantly reduce the burden of liver disease, improve
patient outcomes, and contribute to better overall public
health.
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