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Abstract 

Background: Hepatitis C is a liver disease caused by the hepatitis C virus (HCV), which is chronic, 

asymptomatic, inflammatory, progressive, and slow-moving.  

Objectives: The objective of the study were distribution of acute and chronic infections, treatment 

outcomes, immune cell levels, viral load, and gender-related disparities in liver enzyme levels. 

Methodology: The study employed the Abbott PCR apparatus for real-time thermocycling, the 

MINDRAY BA-88A Semi-Automatic Clinical Chemistry Analyzer, and flow cytometry to analyze 

samples from Hepatitis C Virus (HCV) infected patients, with a specific emphasis on evaluating 

CD56 and CD16 markers on Natural Killer (NK) cells. 

Results: This study findings highlighted 87.5% of patients exhibited liver cirrhosis, a severe 

condition linked to liver failure, while 12.5% had hepatocellular carcinoma. Out of 150 patients 52% 

had acute HCV infection, 10% had chronic infection, and 38% endured treatment. CD56+ NK cell 

levels averaged 21±4, with males at 22±6 and females at 18±4, suggesting gender-related differences. 

CD16+ NK cells averaged 9±4 overall, with males at 8±2 and females at 12±4. Viral load ranged 

from 62,000-65,000IU/mL (41.33%) to 310,000-418,000IU/mL (7.33%). Genotype 3a was most 
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prevalent (51.70%), while 1a, 2a, and 3b constituted 10.80%, 13.80%, and 17.10%, respectively. 

Gender disparities were noted in ALT (males: 127±8, females: 113±2), AST (males: 131±4, females: 

117±1), and GGT (males: 62±3, females: 49±2) levels.  

Conclusion: The study concluded that the liver cirrhosis as the predominant condition in HCV-

infected patients, indicating substantial liver damage due to HCV infection. The study also 

emphasized the potential of HCV treatment in mitigating liver cancer risk. 

 

Keywords: Natural Killer Cells, CD56Bright, CD16Dim Liver Biomarkers, Hepatitis C 

 

Introduction 

Hepatitis C is a liver disease caused by the hepatitis C virus (HCV), which is chronic, asymptomatic, 

inflammatory, progressive, and slow-moving (Shaz et al., 2019). It has been estimated that around 71 

million people are globally affected by chronic HCV infection is a severe public health issue (Hayes 

et al., 2022). HCV infection leads to the dysregulation of the host’s immune response and favors the 

development of hepatocellular carcinoma. Hepatitis C virus (HCV) is an enveloped RNA virus 

classified within the Flavivirus family, which also includes viruses like dengue and yellow fever 

(Lucchese et al., 2022).  

Hepatitis C virus (HCV) can quickly explore genetic variations due to its high replication and 

mutation rates. The emergence of drug-resistant variants is influenced by factors such as genetic 

barriers to resistance, fitness of resistant populations, and extent of medication exposure. These 

elements collectively contribute to the development of drug-resistant HCV variants (Domovitz et al., 

2022). 

Natural killer (NK) cells are a vital component of the innate immune defense system. They are the 

primary effector cells responsible for direct cytotoxic effects, which involve antiviral activities that 

lead to the elimination of virus-infected cells. Additionally, NK cells play a crucial role in triggering 

adaptive immunity by regulating immunoregulatory cytokines. They also hinder the replication of 

viral complexes, contributing to the overall immune response against viral infections (Fang et al., 

2022). 

There is an imbalanced distribution of NK cell subsets in HCV patients, marked by an increase in the 

CD56bright subset and a decrease in the hypofunctional CD56-CD16+ subset that has reached a 

mature stage. In terms of functionality, NK cells from HCV-infected patients produce reduced 

amounts of tumor necrosis factor alpha (TNFa) and interferon gamma (IFN-γ), while their cytotoxic 

capabilities remain either normal or heightened (Wang et al., 2022). 

The objective of the study is to present the key findings of a study on Hepatitis C Virus (HCV) 

infection, including the distribution of acute and chronic infections, treatment outcomes, immune cell 

levels, viral load ranges, genotype distribution, and gender-related disparities in liver enzyme levels.  

 

Methodology 

Abbott RT-PCR 

The Abbott PCR appratuatus was used to constitutes a real-time thermocycling mechanism reliant on 

the Polymerase chain reaction (PCR) principle, facilitating the identification and quantification of 

ribonucleic acid (RNA) specific to the hepatitis C virus (HCV) within specimens obtained from 

patients. This device operates as a self-contained system, orchestrating the comprehensive workflow 

of real-time PCR, encompassing sample handling to the subsequent derivation of analytical results 

(Uzair et al.). 

The process involved three key stages: 

1. The patient samples were treated with a specific reagent to extract hepatitis C virus RNA (HCV 

RNA). The RNA was then isolated from the sample. 

2. The isolated HCV RNA was converted into complementary DNA (cDNA) using a reverse 

transcriptase enzyme. 
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3. The cDNA was amplified using a PCR machine, which involved cycles of heating and cooling to 

denature the DNA, bind primers to target sequences, and extend the DNA strands. This results in 

the exponential amplification of HCV DNA. 

 

Liver Biomarker  

MINDRAY BA-88A Semi-Automatic Clinical Chemistry Analyzer  was used to analyze samples from 

patients with Hepatitis C Virus (HCV) infection. We focused on quantifying key liver function 

markers Alanine Aminotransferase (ALT), Aspartate Aminotransferase (AST), and Gamma-

Glutamyl Transferase (GGT). The BA-88A Analyzer, designed for clinical chemistry analysis, 

facilitated the precise measurement of these markers in a semi-automated manner. This approach 

allowed us to gain valuable insights into the liver's health and biochemical status in HCV-positive 

patients (Bilbeisi et al., 2023).  

 

Natural Killer Cells profiling by Flow Cytometry  

Flow cytometry was used to analyze samples from Hepatitis C Virus (HCV) positive patients. Our 

main focus was on assessing Natural Killer (NK) cells, specifically their CD56 and CD16 markers. 

Flow cytometry is a technique that allows us to examine and quantify different cell populations within 

samples. We employed fluorescently labeled antibodies to stain CD56 and CD16 markers on NK 

cells. The flow cytometer, an advanced instrument, then measured the fluorescent signals emitted by 

these markers as cells passed through laser beams (Tembhare et al., 2022).  

 

Inclusion Criteria  

Only HCV positive patients including Acute and chronic.  

 

Exclusion Criteria  

We excluded the co-infected patients, liver transplant patients and pregnant women.  

 

Graphic and Statistical analysis  

SAS software was used for comprehensive statistical analysis, which involved percentages, means, 

standard deviations, and determining the significance of differences through p-values. 

 

Results 

1. Demographics  

 
                              Figure 1: Participation of HCV patients based on Age-groups  
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Table 1: HCV Positive Patient Profile, Distribution and Condition Breakdown 
              Specific characteristics of patients (n=72) N     % P-value 

Liver Cirrhosis 63 87.5  

<0.05 Hepatocellular carcinoma 9 12.5 

Stage of HCV infection  (n=150)  

Acute 78 52  

 

<0.05 
Chronic  15 10 

Treated 57 38 

*HCV Hepatitis C virus 

 

2. Natural Killer Cells Profiling  

Table 1: Multifaceted Analysis of NK Cell Subpopulations and HCV Patient Characteristics 
Characteristic Overall 

Mean±SD 

Mean±SD 

(Male) 

Mean±SD 

(Female) 

CD56+ NK cells 21±4 22±6 18±4 

CD16+ NK cells 9±4 8±2 12±4 

CD56Bright CD16Dim/- NK cells 9±4 8±2 12±4 

CD56Dim CD16+ NK cells 11±3 14±5 6±2 

CD56Bright CD16Dim/- NK cells with comorbidities 6±1 4±1 6±2 

CD56Dim CD16+NK cells with comorbidities 7±1 6±2 4±1 

*Natural Killer, Cluster of Differentiation, Mean±SD 

 

3. Viral Load  

 
Figure 2: Distribution of HCV Viral Load in the Study Population 

 

4. Liver Biomarkers  

Table 3: Evaluation of Liver markers in patients positive with HCV 
Liver Markers Male Females 

ALT 127±8 113±2 

AST 131±4 117±1 

GGT 62±3 49±2 

*ALT (Alanine Aminotransferase), AST (Aspartate Aminotransferase), GGT (Gamma-

Glutamyl Transferase) 
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Figure 3: Frequency distribution of Genotypes in patients infected with HCV 

 

Discussion  

The table 1 shows the most striking finding was that 87.5% of the patients had liver cirrhosis. This is 

a serious condition that can lead to liver failure and death. Only 12.5% of the patients had 

hepatocellular carcinoma, which is a type of liver cancer. 52% of the patients had acute HCV 

infection, which is a newly acquired infection. 10% of the patients had chronic HCV infection, which 

is a long-term infection. The remaining 38% of the patients had been treated for HCV infection. There 

is a significant difference in the percentage of patients with liver cirrhosis between those with acute 

HCV infection (52%) and those with chronic HCV infection (10%). There is also a significant 

difference in the percentage of patients with hepatocellular carcinoma between those who have been 

treated for HCV infection (38%). This suggests that treatment for HCV infection can help to prevent 

liver cancer. 

A study conducted by Bihl et al. revealed that individuals infected with Hepatitis C Virus (HCV) are 

at a considerably higher risk of developing a condition known as liver cirrhosis when compared to 

the general population. Liver cirrhosis is a serious medical condition characterized by the scarring of 

the liver tissue, which can severely impair liver function. The study found that the risk of developing 

liver cirrhosis was a staggering 22 times greater in people who had HCV infection compared to those 

without the infection (Bihl et al., 2022). 

The overall mean for CD56+ NK cells were 21±4, which means that the average patient had 21±4 

percent NK cells per microliter of blood. The mean for males were 22±6 and the mean for females 

were 18±4. This suggested that males tend to had higher levels of CD56+ NK cells than females. The 

overall mean for CD16+ NK cells were 9±4, which means that the average patient had 9±4 percent 

NK cells per microliter of blood. The mean for males was 8±2 and the mean for females were 12±4. 

This suggested that females tend to had higher levels of CD16+ NK cells than males. 

D’Ambrosio et al. studied HCV infection in relation to liver cancer risk. Their study demonstrated 

that undergoing treatment for HCV infection can lead to a substantial reduction in the risk of 

developing liver cancer. Specifically, the study indicated that HCV treatment could decrease the 

likelihood of liver cancer by as much as 70%. This finding underscores the critical role that timely 

and effective treatment plays in not only managing HCV infection but also in reducing the risk of 

severe complications such as liver cancer (D’Ambrosio et al., 2022). 

The overall mean for CD56Bright CD16Dim NK cells were 9±4, the mean for males were 8±2 and the 

mean for females were 12±4. This suggested that there is no significant difference in the levels of 

CD56Bright CD16Dim NK cells between males and females. The overall mean for CD56Dim CD16+ NK 
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cells were 11±3, the mean for males were 14±5 and the mean for females were 6±2. This suggested 

that males tend to had higher levels of CD56Dim CD16+ NK cells than females. 

The most common viral load range was 62,000-65,000 IU/mL, which accounts for 41.33% of the 

HCV patients. This followed by the range 169,000-177,000 IU/mL (22%), 53,000-67,000 IU/mL 

(11.11%), 110,000-121,000 IU/mL (18%), and 310,000-418,000 IU/mL (7.33%). However, there 

were also a significant number of patients with a high viral load. This suggested that the patients with 

HCV positive had a variety of severities. The most common genotype is 3a, which is found in 51.70% 

of the HCV patients. Genotype 2a was found in 13.80%, Genotypes 1a and 3b were found in 10.80% 

and 17.10%. The different genotypes of HCV can have different clinical implications. Such as 

genotype 1a was associated with a higher risk of liver cirrhosis and hepatocellular carcinoma than 

other genotypes (Chuaypen et al., 2022). 

The table 3 shows that the mean ALT level for males were 127±8, The mean ALT level for females 

were 113±2. This suggested that ALT levels were slightly higher in males than females. The mean 

AST level for males were 131±4, the mean AST level for females were 117±1. This suggested that 

AST levels were also slightly higher in males than females. The higher levels of ALT and AST can 

be a sign of liver damage. Men had approximately 10% higher alanine aminotransferase (ALT) levels 

than women, suggesting a slightly greater tendency for elevated ALT in men. Similarly, revealed that 

men had around 15% higher aspartate aminotransferase (AST) levels, potentially indicating higher 

AST in men (Khan, 2022). 

The mean GGT level for males were 62±3, the mean GGT level for females were 49±2. This 

suggested that GGT levels were significantly higher in males than females. GGT levels are more 

specific for liver damage, but they can also be elevated due to other factors, such as gallstones and 

certain antiviral medications. Additionally, McLeod et al. indicated that men displayed 30% higher 

gamma-glutamyl transferase (GGT) levels, implying inherent gender differences in GGT levels. 

These findings collectively point to gender-related variations in liver enzyme levels, potentially 

influencing disease markers and health outcomes (McLeod et al., 2022). 

 

Conclusion  

The study concluded that liver cirrhosis was the most common condition among patients with HCV 

infection. This suggested that HCV infection can lead to serious liver damage over time. There was 

a significant difference in the percentage of patients with liver cirrhosis between those with acute 

HCV infection (52%) and those with chronic HCV infection (10%). This suggested that chronic HCV 

infection is more likely to lead to liver cirrhosis. Treatment for HCV infection can help to prevent 

liver cancer. This supported by the finding that the percentage of patients with hepatocellular 

carcinoma was lower among those who had been treated for HCV infection (38%). Males tend to 

have higher levels of CD56+ NK cells and CD56dim CD16+ NK cells than females. This suggested 

that males may have a stronger immune response to HCV infection. The most common viral load 

range was 62,000-65,000 IU/mL. This suggested that a significant number of patients with HCV 

infection had a moderate viral load.  
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