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ABSTRACT 

 

One of the main causes of liver disorders, 

such as Cirrhosis and Hepatocellular 

Carcinoma, is the hepatitis C virus (HCV). 

Roughly 3% of people worldwide have 

HCV infection. HCV infection is therefore 

seen as a public health concern. It is 

important to note that the prevalence of 

HCV varies by country, with high endemic 

countries having infection rates of about 

20%. An estimated 170 million individuals 

have a chronic HCV infection. In many 

nations, end-stage liver disease linked to 

HCV is the primary reason for liver 

transplantation. The tendency of HCV 

infection to be chronic is one of its 

characteristics. Due to the large degree of 

genetic diversity, HCV can evade the host's 

immunological response. Liver lesions are 

mostly associated with immune-mediated 

mechanisms, which are typified by a 

preponderance of type 1 helper cell 

response, and HCV is not directly 

cytopathic. Although little is known about 

the co-factors that affect the disease's 

outcome, such as age, gender, and alcohol 

use, other factors, like immunologic and 

genetic factors, might be crucial. Thus, the 

term "silent disease" refers to hepatitis C. 

During infection, neutralizing antibodies are 

generated against a number of HCV 

proteins; yet, the virus mutates to evade 

these antibodies. Fatigue, muscle pains, 

nausea, and discomfort are some of the 

symptoms that some individuals with 

chronic hepatitis C may experience. Chronic 

HCV infection has also been linked to 

immune-complex-mediated and 

autoimmune disorders. 
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INTRODUCTION 

WHAT IS HEPATITIS C? 

The Flaviviridae family includes the blood-

borne disease known as the hepatitis C virus 

(HCV). When liver cells are infected by this 

single-stranded, positive-sense RNA virus, a 

variety of liver disorders can develop, 

ranging from mild inflammation to more 

serious conditions including cirrhosis and 

hepatocellular carcinoma. The virus is well-

known for having a high degree of genetic 

diversity, which helps it avoid detection by 

the host immune system and makes it 

chronic1. Millions of people worldwide 

suffer from chronic liver disease, which is 

largely caused by HCV. The main method 

of HCV transmission is blood-to-blood 

contact, and typical pathways include non-

sterile medical equipment, hazardous 

injection techniques, and unscreened blood 

transfusions2. 

 

Hepatitis C can be acute or chronic: 

Hepatitis C acute 
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Acute hepatitis C infection is rarely 

identified, as most acutely infected persons 

exhibit no symptoms. Seventy to eighty 

percent of individuals were asymptomatic in 

the transfusion scenario, where abrupt onset 

of HCV infection has been most 

characterized. 14 Clinical signs may appear 

in 20% to 30% of persons with an acute 

HCV infection. Three to twelve weeks 

following exposure is when symptoms first 

appear.3,4 

Hepatitis C chronic 

Without therapy, the majority of patients 

(about 80%) are unable to fend off the 

illness. You will have chronic hepatitis C in 

this situation. Your liver becomes inflamed 

due to a hepatitis C infection, which 

ultimately results in damage and irreversible 

scarring (cirrhosis). Liver cirrhosis is a 

dangerous illness that can worsen over time.  

 

 
Fig. 1: Hepatitis C5 

 

TRANSMISSION 

Research has shown that blood-to-blood 

contact is the main way that the hepatitis C 

virus (HCV) is spread. Sharing needles 

among drug injectors is one example of an 

unsafe injection practice that continues to be 

a major global concern. Blood transfusions 

without screening remain a serious concern 

in areas with inadequate healthcare 

infrastructure. Historically, the spread of 

HCV has been facilitated by the reuse of 

non-sterile medical equipment, especially in 

low-income nations6. Another known 

pathway, however less frequent, is mother-

to-child transfer during childbirth7. 

 

INCUBATION PERIOD 

The majority of hepatitis C patients show no 

symptoms. Only one-third of individuals 

experience symptoms and icteric infection, 

which has an incubation period of 7 weeks 

(range: 4–20 weeks).8 

 

SYMPTOMS 

Jaundice, exhaustion, gray stools, weakness, 

anorexia, itchy skin, and black urine are 

some of the symptoms. Mild cognitive 

Fatigue and issues are the main signs of 

chronic hepatitis C9. The signs of HCV, 

such as a history of lethargy, diarrhea, and 

abdominal pains, were demonstrated in an 

Egyptian investigation. An additional 

investigation was conducted on 77 Spanish 

and Italian kids showed that, on average, 

they had no symptoms of HCV10. 

Arthralgias, Paresthesias, Myalgias, 

Pruritus, Sicca syndrome, Sensory 

neuropathy Synthetic dysfunction and portal 

hypertension are linked to symptoms that 

are typical of consequences from severe or 
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decompensated liver disease, including the 

following:  

Changes in mental state (hepatic 

encephalopathy), Abdominal distention 

(ascites) with ankle edema, Variceal 

hemorrhage, also known as melena or 

hematemesis. 

 

The Prodromal Phase: 

A number of people experience symptoms 

such as fever, arthralgia, arthritis, rashes, 

and angioneurotic edema prior to the 

appropriate onset of the disease. Jaundice, 

the most prevalent and odd symptom of 

HCV, is the last of these symptoms11. 

 

HCV infection and genotype frequency 

While HCV-1, HCV-2, and HCV-3 are 

found all over the world, HCV-4, HCV-5, 

and HCV-6 are only found in specific 

regions. Few people have the highest 

frequency of HCV nations and regions, like 

those in Europe. There are 25 million HCV-

positive cases12.  HCV is 5% common in 

Pakistan13, in contrast, the Khyber 

Pakhtunkhwa province of Pakistan has a 5–

9% incidence14 resulting in liver cancer15. 

More than 80% of HCV infections are 

caused by HCV-4, which is common in the 

Middle East and Africa and has lately 

expanded to other nations in Europe. Egypt 

has the highest frequency of HCV-4, which 

causes about 90% of infections and is a 

leading cause of liver cirrhosis, chronic 

hepatitis, hepatocellular cancer, and 

transplantation, as well as the highest 

incidence of HCV worldwide (15%). While 

approximately 20% of the 170 million cases 

of hepatitis C worldwide are caused by 

HCV-416.  

The number of new HCV virus cases in the 

US has decreased from a record of 200,000 

per year to roughly 17,000 in 2007. Up to 

85% of newly infected individuals 

developed a persistent infection after failing 

to eradicate the virus. Infection with HCV is 

a risk factor for liver cancer and the primary 

cause of liver transplants in the United 

States17. The majority of HCV infections 

worldwide are caused by the globally 

distributed genotypes 1a (HCV-1a), 1b, 2a, 

2b, and 3a. The most prevalent genotype in 

the world, HCV-1b, is also the most 

prevalent in Asia-Pacific, especially in 

China, Taiwan, South Korea, and Japan. 

Additionally, HCV-2a and 2b are widely 

dispersed, especially in Japan. Taiwan's 

southern region and South Korea18,19,20. In 

Australia, New Zealand, Southeast Asia, 

and the Indian subcontinent, HCV-3 is 

extremely common21,22. According to recent 

data, HCV-3a is currently the most common 

genotype in individuals who take 

intravenous drugs (IDUs), and its 

prevalence is spreading around the world23. 

HCV-6 was primarily found in South-East 

Asia24, while HCV-5 was restricted to South 

Africa1425.  

In South-East Asia, genotypes 7 to 11 have 

recently been discovered; they have been 

reclassified as subtypes of genotypes 3 and 

6 and seem to represent the variants of 

HCV-3 (genotype 10a) and HCV-6a 

(genotypes 7, 8, 9, 11)19. The 5′ untranslated 

region (5′UTR) of the viral genome is the 

most often used target region for 

genotyping. A drawback of the approach is 

that, due to their close nucleotide similarity 

in the 5′UTR, HCV-6c-1, which is very 

common in the Asia-Pacific area, may be 

mistakenly classified as HCV-1b26. The 

formation of HCC and the progression of 

the disease have been linked to HCV-

1b118,27,28. However, there is still debate 

regarding whether HCV genotypes are 

inherently harmful. Because chronic HCV-3 

infection inhibits lipoprotein production 

during viral replication, it is linked to 

cytopathic steatosis29, whereas insulin 

resistance brought on by the virus is the 

main cause of metabolic steatosis in patients 

who are not infected with HCV-330. 

 

DIAGNOSIS 

Both direct and indirect approaches were 

used to diagnose HCV infection. Indirect 

techniques were used to measure secretions 

against Hepatitis viruses using antibodies 

such Anti-HCV IgM for current infections 

and Anti-HCV IgG for older infections. 
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Viral antigens were isolated and identified 

using nucleoid acid in the direct technique. 

In general, to confirm HCV infection, 

recombinant immunoblot assays and fast 

immunoassay tests were employed for 

screening. Anti-HCV antibody detection 

was the primary method used to diagnose 

HCV infection. One to two weeks following 

HCV exposure, HCV-RNA can identify 

infection, and the test is positive in patients 

with at least 50 international units of HCV. 

Within two to eight weeks following 

exposure, serum levels of Alanine 

Transferase rose and reached up to ten times 

the usual level9. Laboratory tests were 

employed to diagnose and monitor patients 

for HCV infection.  

HCV antibodies were found using serologic 

testing, while HCV-RNA was found and 

evaluated using molecular testing31. Only 

high-risk patients need to be screened; 

screening of the general population was not 

advised for everyone32. HCV screening is 

advised by the American Association for the 

Study of Liver Disease (AASLD) for certain 

populations, including those who have 

received blood or blood products, abuse IV 

drugs, require dialysis, have thalassemic or 

hemophilic conditions, or have abnormal 

liver enzymes, babies born to moms 

infected with HCV, and needlestick injuries 

among healthcare professionals33. Enzyme 

immunoassay (EIA) for anti-HCV 

immunoglobulin was a serologic assay that 

was used for 30 to 90 days after HCV 

admission. The first generation of EIA had 

80% sensitivity, while the second generation 

had 95% sensitivity. An unstructured 

protein (NS5) was detected in the third 

generation of assays, which exhibited a 

sensitivity of around 97% when added to 

second-generation antigens34. The liver 

status is evaluated using aspartate 

aminotransferase (AST) and alanine 

aminotransferase (ALT).  

Cirrhosis can be indicated by a decrease in 

the platelet and ALT/AST ratio as well as a 

prolonged prothrombin time (PT). 

Individuals with chronic HCV, liver 

cirrhosis, and fibrosis must application to 

hepatocellular carcinoma. Patients who are 

suspected of having an HCV infection need 

to be evaluated using sensitive tests for 

HCV-RNA and anti-HCV EIA antibodies. 

HCV-RNA was found in patients with acute 

Hepatitis C who did not have anti-HCV 

antibodies. Both direct and indirect 

techniques, such as molecular and serologic 

testing, are used to diagnose HCV infection. 

According to AASLD guidelines, screening 

is directed at high-risk groups employing 

instruments such as enzyme immunoassays 

with increasing sensitivity over time, 

recombinant immunoblot tests, and HCV-

RNA detection. For the purpose of 

evaluating liver health and identifying 

problems like cirrhosis or hepatocellular 

cancer, it is essential to monitor liver 

enzyme levels (ALT, AST). Effective care, 

especially in situations of acute and 

persistent infections, depends on early and 

sensitive detection. These initiatives 

enhance patient outcomes and reduce long-

term health hazards. 

 

Riba, or Recombinant Immunoblot 

Assay: 

This test is used to confirm a particular 

serological test and can identify viral 

antigens. 

 

Polymerase chain reaction (PCR): 

HCV RNA can be found in patient serum or 

plasma using a variety of molecular 

methods, including real-time PCR, reverse 

transcriptase PCR, transcription mediated 

amplification (TMA), and branching DNA. 

When virus numbers were low, this 

diagnostic approach was more effective. 

Trugene 5/NC and the 5~ noncoding 

sequence are used to determine the HCV 

genotype, which is helpful in predicting the 

patient's prognosis35. 

 

Liver biopsy and fibroscan: 

This diagnostic technique was used to 

evaluate cirrhosis and inflammation, and it 

was graded and scored using the ISHK and 

METAVIR, respectively, and the 

histological activity index (HAI). Even 
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while liver biopsy combined with 

histological evaluation was the gold 

standard for determining the presence of 

hepatic fibrosis, it has shown to be an 

intrusive and uncomfortable procedure for 

patients, and in rare instances, it may result 

in bleeding and incorrect diagnosis. Liver 

biopsies have taken the place of new 

noninvasive techniques that measure liver 

stiffness. Fibroscan, which measures liver 

stiffness in a single cylinder that is 4 cm 

long and 1 cm broad and is displayed from 

F0 to F4 using kpa, is one of these 

techniques. It uses an ultrasonic probe that 

operates at 5 MHZ power. Fibroscan 

sensitivity in F2 and F3 was higher than that 

of serological testing. The METAVIR 

grading method identifies five stages in a 

liver biopsy: F0 indicates no fibrosis, F1 

indicates fibrosis surrounding the port, F2 

indicates fibrosis of the port and port 

septum, F3 indicates fibrosis of the port 

with lobular twist, and F4 indicates hepatic 

cirrhosis36. 

 

PATHOGENESIS 

HCV attacks the immune system and 

infected hepatocytes, causing cellular 

inflammation and necrosis, fibrosis, and 

ultimately hepatocellular cancer, although it 

is unable to directly enter the host cell's 

DNA. The advancement of hepatic fibrosis 

is faster in people who have both HIV and 

Hepatitis C co-infection independently. 

HCV disrupts interferon signaling pathways 

and defensive mechanisms. Chronic 

Hepatitis C is brought on by HCV, which 

also supplies antigen to the MCH-1 cell 

type. Core proteins can stop apoptosis, but 

nonstructural protein NS5 can disrupt 

cellular regularity37.  

 

TREATMENT 

As soon as feasible, everyone with a proven 

chronic HCV infection should be given 

access to excellent care. In order to stop the 

development of cirrhosis, alcohol use must 

be monitored and controlled 

concurrently38,39. According to the 

modeling, treating HCV disease early on in 

its progression for all or certain groups may 

stop the disease's progression and 

subsequent spread40,41,42. Actually, not 

everyone who has a persistent HCV 

infection will develop fibrosis43. Therefore, 

a nation's medical authorities should 

determine when to begin anti-HCV 

treatment. It is important to note that cases 

of transmission have been reported in newly 

treated individuals who did not have access 

to preventative interventions44. Ribavirin 

and pegylated interferon alpha are used 

together in this treatment45.  

Cure rates for genotypes 2 and 3 were 

approximately 70% and 80%, respectively, 

while cure rates for other genotypes ranged 

from 45 to 70%46. In order to regulate 

genotype 1, telaprevir or boceprevir in 

conjunction with pegylated interferon-alpha 

and ribavirin is very advantageous47. When 

HCV is treated within the first six months, it 

works better than when it becomes chronic. 

If a person contracts a new infection and it 

persists for eight to twelve weeks without 

treatment, to suppress the virus, pegylated 

interferon is highly advised for duration of 

24 weeks48. To manage disorders linked to 

HCV genotypes 1, 4, 5, or 6, a combination 

of sofosbuvir, ribavirin, and interferon is 

administered. This was 90% successful in 

combating viral illnesses49. Pegylated-

interferon, simeprevir (SMV), and ribavirin 

(RBV) triple combination therapy was 

utilized in Japan in December 2013 to treat 

this illness, specifically genotype 1 in 

clinical work50. 

Timely care, early treatment, and alcohol 

control are essential in managing chronic 

HCV infections to prevent complications. 

National authorities must guide treatment 

timing, and preventive measures are crucial 

to reducing transmission risks. 

 

PREVENTION 

Even while only a small percentage of 

patients are treated in the early stages, the 

virus will eventually become uncontrollable 

and may even kill people. Inadequate 

vaccination and antiviral medications are 

accessible to manage 100% HCV. 
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Preventive measures, such as safe injection 

procedures in hospitals and other locations, 

secure blood supplies, and education for 

injectable drug abusers and intravenous 

drug users regarding the risk of HCV, 

should be our first priority. To reduce the 

incidence of HCV, health education is 

essential. To educate the public about the 

disease's risk factors, transmission, and 

prevention, special initiatives should be 

started.  

For an early diagnosis of HCV, safe blood 

tests and further laboratory procedures are 

required51.  

 

HEPATITIS C VIRUS (HCV) 

VACCINES 

1. Hepatitis C Virus DNA Vaccines: 

A systematic review highlights the potential 

of DNA-based immunization to generate 

both cellular and humoral immune 

responses. Strategies like incorporating 

multiple viral proteins, molecular tags, and 

adjuvants have shown promise52. 

 

CONCLUSION 

The hepatitis C virus is a major cause of 

liver-related disease and mortality, 

impacting millions of people worldwide. A 

leading cause of liver disease globally, 

chronic HCV infections can result in 

consequences such cirrhosis and 

hepatocellular cancer. With cure rates 

surpassing 90%, the development of Direct-

Acting Antivirals (DAAs) has significantly 

improved treatment outcomes; yet, there are 

still issues with guaranteeing fair access, 

particularly in settings with limited 

resources. Many infections remain 

undetected, which emphasizes the 

importance of effective screening and 

education initiatives. An additional crucial 

area of concern is prevention. DNA-based, 

is the promising approach being used in the 

ongoing research on HCV vaccine. 

Initiatives to reduce harm, such safe 

injection techniques and education for 

vulnerable groups, are also essential. 

Promoting prevention and care equally 

requires addressing the stigma attached to 

the illness. The global burden of HCV can 

be considerably decreased by implementing 

comprehensive public health initiatives that 

combine prevention, early diagnosis, and 

efficient treatment. 
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