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ABSTRACT 

Background: Hepatitis C virus (HCV) is an enveloped, single stranded positive-sense RNA virus 

discovered in the late eighties, circulating HCV antibody (anti-HCV) aided in diagnosis and 

screening of blood products minimizing post blood transfusion spread to a large extent, it is still 

highly prevalent in underdeveloped areas and it contribute largely to chronic liver diseases and 

hepatocellular carcinoma, One of the important features of HCV is its prominent genetic variability 

where new genetic polymorphism are emerging frequently and this has a great impact on treatment 

deciissions including the emergence of drug resistant strains among difeerent genotypes specially 

genotype 3, accordingly the Direct-Acting Antivirals (DAAs) including  NS3/4A protease inhibitors, 

NS5A inhibitors and NS5B polymerase inhibitors are used in combination for patients initially treated 

and for those who have regimen failure. Unfortunately, still the studies of polymorphism and drug 

susceptibilities in Iraq are scarce and deficient.  

Keywords: Hepatitis C Virus, HCV, Infection, Genotyping. 

Article Information 

Received: January 3, 2025; Revised: February 18, 2025; Online: March, 2025 

 

INTRODUCTION 

      Hepatitis C virus (HCV), belonged to family 

Flaviviridae, is an enveloped, single stranded 

positive-sense RNA virus with a genome of 

9600 nucleotides in length, and 3000 amino 

acids are encoded in a single polyprotein 

cleaved into four proteins forming the skeleton 

(Core, Envelope 1 and 2, and p7) and six 

accessory proteins termed NS2–NS5B. The 

genome of hepatitis C virus (HCV) previously 

termed a non-A, non-B hepatitis virus was 

discovered in the late eighties where it was 

responsible for the dilemma of post transfusion 

hepatitis(1,2) and by applying recombinant 

technology on yeast, circulating HCV antibody 

(anti-HCVI) was developed aiding in diagnosis 

and screening of blood products(3), consequently 

the transmission through blood product was 

markedly reduced, and despite the fact that it is 

rarely transmitted vertically or through sexual 

practice like hepatitis B, it is still representing 

an important global medical problem where 

more than 60 million patients had persistent  

hypertransaminasemia and more than half of 

patients with acute HCV infection will develop 

chronic disease, more over even those with 

normal transaminase levels after recovery from 

acute phase, chronic hepatitis and liver cirrhosis 

can develop, in 2012 HCV represent the main 

cause of infection related mortalities surpassing 

all other infections combined and this is more 

obvious  in elderly patients as HCV progression 

is very slow and insidious,  the difference in 

susceptibility for development of chronic 

sequalae are related to viral and host factors(4). 

HCV accounts  for quarter of patients with liver 

cirrhosis and hepatocellular carcinoma (5-9).    

 

https://doi.org/10.46966/msjar.v6i1.246
http://creativecommons.org/licenses/by/4.0/
mailto:iman.alghizzi@uokufa.edu.iq
mailto:wijdanr.alkraity@uokufa.edu.iq


Medical Science Journal for Advance Research,   Vol. 6, No. 1, March 2025 

 

MSJAR Page 2   Copyright © The Author(s) 

      Approximately 4 million people are infected 

annualy through out the world,  the prevalence 

is very low in USA (<1%) compared to 5% in 

certain parts of Africa  and 2% in Egypt and 

Syria (7). 

Genotyping of HCV 

One of the important features of HCV is its 

prominent genetic variability caused by high 

instability  of viral RNA polymerase and 

immune stress  of the infected host. HCV is  

categorized into different genotypes termed 

from 1-7 and a novel genotype 8 found in panjab 

in india (10,11), genotypes are further divided into 

subtypes with divergence of a sequencing 

exceeding >15% with more than 85 subtypes 

termed  (a, b, c…..) (12-13)    

The importance of genotyping  

Understanding the genotyping is critical for 

many  

1. Epidemiological 

    Genotypes assessment give an idea about the 

epidemiology of HCV as genotypes occurs in 

different distribution in various geographic 

regions, and better knowledge of the dominant 

genotypes in any area can help the local health 

officials understand the impact of disease in 

their community and planning to treatment 

options and predicting drug resistance pattern, 

globally HCV genotype 1 is the most prevalent 

(more than 4%) , the subtypes 1a and 1b are 

prevalent mainly in  North America, Europe, 

and Australia, while  in Japan, more than 70% 

of patients  have subtype 1b infection. Seconly 

in prevalence is Genotype 3 where it constitute 

a little less than third of people with HCV found 

mainly  in South Asia, specially in people 

sharing needles of drug abuse. 

2. Treatment Decisions 

     Drug therapy for HCV had a great change 

during the first two decades of the 21st century, 

the high occurrence of treatment failure with 

IFN based therapy  (IFN-α alone or in 

combination with Ribavirin ) was largely over 

countered with the introduction of Direct Acting 

Antivirals(DAA). The goal of treatment of 

patients with HCV is to reduce the occurrence 

of chronic inflammation and consequently the 

development of end stage liver disease and 

hepatocellular carcinoma and this is achieved by 

reaching sustained virologic response (SVR), 

the treatment is recommended in any patient 

with HCV whether acute or chronic except for 

those with  short life expectancy. Patients in 

whom SVR is achieved have HCV antibodies 

with  undetectable HCV RNA in serum, liver 

tissue, or mononuclear cells, and have 

noticeable  improvement in liver 

histopathology(14)   The Direct-Acting 

Antivirals (DAAs) includes NS3/4A protease 

inhibitors, NS5A inhibitors and NS5B 

polymerase inhibitors, use combinations of 

DAAs to enhance efficacy and minimize the risk 

of resistance(11). 

     A huge work  had been achieved for  

discovering and developing novel direct-acting 

antivirals (DAAs), HCV has a high genetic 

diversity property  to change their antigenic 

charecterestics according to hosts challenges 

and consequently the rapid aquasition of drug 

resistance. High efficacy was achieved by  

NS5B HCV inhibitor sofosbuvir (SOF) 

combined  with other agents against most  

genotypes (15-17). Moreover combining NS5A 

inhibitor velpatasvir (VEL)  with SOF 

demonstrated high rates of SVR in patients with 

and without treatment failure, including those 

with compensated cirrhosis (14). Should DAA 

regimen Fails, a fixed-dose combination of 

SOF/VEL and the protease inhibitor 

voxilaprevir (VOX) provides high rates of SVR 
(18).  Genotyping is critical in deciding the best 

treatment option and leads to more personalized 

treatment plans, improving SVR, and here are 

some examples  
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Genotype 1: This is the highly prevalent 

genotype and is usually responding to direct-

acting antivirals (DAAs) like sofosbuvir and 

ledipasvir, adding Ribavirin to DAAs will not 

change the SVR in patients receiving DAAs as 

was documented in several meta-analysis 

studies (19-21) 

Genotype 3: This genotype has the more 

frequent drug resistance pattern and accordingly 

requires combination therapy for prolonged 

time, it is more prevalent in Asia and in  

injectable  drug users, furthermore it had shown 

to disturb glucose and lipid metabolism, and the 

progression of liver disease is more rapid with 

increasing chance for hepatocellular carcinoma 

(HCC). The enhanced response to protease 

inhibitors by genotype 1 is largely halted in 

genotype 3 (22-23, 26)  

3. Resistance Patterns 

    Certain genotypes may be associated with 

specific resistance patterns to antiviral drugs and 

this is especially true for genotype 3, and in 

addition to the higher prevalence of drug 

resistance in low and medium income areas, the 

poor resources for recognition of resistance 

pattern is complicating the problem. 

Recognizing resistance patterns can help 

clinicians anticipate treatment challenges and 

adjust strategies accordingly and this needs a 

hard work by local health authorities(24-25,27).   

CONCLUSIONS  

      Effective treatment of drug-resistant HCV 

requires a thorough understanding of the 

genotyping of the virus supplemented with 

careful understanding and follow-up of 

treatment response to ensure favorable 

outcomes and this is supplemented with proper 

adherence for therapy with appropriate drug 

selection to avoid resistance development. 

 

RECOMMENDATIONS  

    Unfortunately, the studies in Iraq for this 

issue are still scarce and limited, and there is a 

great need for the assessment of proper 

treatment regimens based on serological studies 

of genotyping and following the most agreeable 

guidelines for therapy   
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