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Summary 

Background: Hepatitis C is an infectious disease caused by the hepatitis 

C virus (HCV) that primarily affects the liver;
 
 The virus persists in the 

liver in about 75% to 85% of those initially infected. Early on chronic 

infection typically has no symptoms .The classification of hepatitis C 

virus (HCV) genotypes is of clinical importance as it may help to predict 

drug therapy responses and estimate treatment duration. The classical 

method of HCV sub genotype classification is whole genome sequencing 

(WGS). 

Objectives: Determine the infection rate of hepatitis C virus genotypes 

among patients infected with HCV ;blood donors attended to Blood Bank 

in Babylon province , Iraq. 

Patients and Methods: Cross sectional study which conducted at 

patients infected with HCV ;blood donors attended to blood bank in 

Babylon province , Iraq. Database were collected from general health 

department at Babylon Health directorate in the last 5 years ( June 2016- 

June 2021) and 12260  investigated person; they’re aged from 17-65 

years during a period from Dec. 2020 to June. 2021. Blood samples were 

collected from all participants then analyzed by use different enzyme 

linked immunesorrbent assay (ELISA) kits and real-time polymerase 

chain reaction (RT-PCR) to determine the HCV genotypes. Only 586 

HCV patients was analysis by RT-PCR around the year 2020in Babylon 

province. 

Results : Detection of HCV –RT-PCR reactions was observed in 48 out 

of 586 (8.2%). The genotype 4 pattern that displays 76.92% of untreated 

patients group and 8.7% of treated patients group. In general, there was 

no significant association between the different genotypes and some 

demographical factors, serological investigations, and liver function test.   

Conclusions : The most common HCV genotype in Iraq was genotype 4. 

Further studies involving the sources of transmission and impact of 

hepatic biomarker are required to enhance the control measures of HCV 

infections.  

https://en.wikipedia.org/wiki/Infectious_disease
https://en.wikipedia.org/wiki/Hepatitis_C_virus
https://en.wikipedia.org/wiki/Hepatitis_C_virus
https://en.wikipedia.org/wiki/Liver
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1. Introduction 

1.1.Introduction  

Hepatitis C is a liver disease effects on the lives of 14 million people 

about one in every 50 people. This is caused by the hepatitis C virus 

(HCV) and may cause serious complications, including cirrhosis and liver 

cancer, both acute and chronic infections (WHO, 2019). Typically, it is 

spread by blood. Sexual intercourse may also happen, but there is a very 

small chance of this. The greatest important risk factor for HCV infection 

in the American United States is usage of injection medication (Jill, 

2020).  

About more than 120 million, or 3% of the world's were HCV-

infected people. Depending to the World Health Organization (WHO), 

nearly 3 - 4 million new cases of Hepatitis C virus infection are reported 

yearly (Morozov and Lagaye, 2018). It is a major cause of hepatic 

morbidity and mortality by its predisposition to liver fibrosis, cirrhosis, 

and hepatocellular carcinoma (HCC). Annually, HCV causes about more 

than 390,000 deaths world-wide, mostly from cirrhosis and hepatocellular 

carcinoma (Renau and Berenguer, 2018). 

 In Iraq, hepatitis C is considered of low endemicity. The prevalence 

of anti-HCV was little (0.4%) (Hanan et al., 2019). HCV prevalence was 

with a range of 0.32 % to 7.1 % in Iraqi general people (Abdulghani et 

al., 2016). There are six major genotypes with several subtypes, HCV 

dominance is inconstant in different areas of the world and among 

dissimilar population groups. For greatest countries, genotype-1 and 

genotype-3 are more predominant relative to other genotypes, whereas 

genotype-4 and 5 are predominant in less advanced countries. In Middle 

East and Africa, genotype 4 are the most predominant genotypes (Nouroz 

et al., 2015). There have been several improvements in the management 

of HCV over the last decade, including the introduction of different and 

more powerful drugs.  

Harvoni is the newly drug that is given once-daily, fixed-dose oral 

combination therapy that has been approved for HCV genotype 1. It is 

unusual in that it does not require co-administration of ribavirin and/or 

interferon and has shown higher levels of sustained viral response (SVR) 

at the end treatment duration relative to conventional controls (Diana and 

Gregory , 2015)  
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1.2. Aim of Study 

This study was aimed to determine the prevalence rate of HCV 

infection for last year (2020-2021) in Babylon Province via the following 

objectives : 

1. To investigate the prevalence of HCV genotypes, its correlation 

with demographic factors.  

2. Obtaining data on the number HCV on the record kept at 

general health department at Babylon health directorate. 
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2. Literature Review 

2.1 HCV Virology  

Hepatitis is liver inflammation, due to a variety of causes, such as 

viral infection, caused primarily by infection with one of the seven 

hepatitis viruses (A G), that use the liver as their primary replication site 

(Vijay et al., 2010). These viruses cause similar clinical symptoms during 

the time of acute infection such as weakness, malaise, low-grade fever, 

headache, myalgia, arthralgia, lack of appetite, nausea and vomiting, 

altered taste sensation and avoidance of fatty foods and smoking, but 

differ in their ability to induce chronic infectious disease (Hollinger and 

Emerson, 2007). 

Hepatitis C virus  (HCV) is one of the major causes of chronic liver 

disease worldwide. It was isolated in 1989; it's the main agent of so-

called chronic hepatitis non A / non B (Clodoveo et al., 2015).  

Hepatic injury with or without hepatocellular carcinoma (HCC) can 

range from minor histological changes to severe fibrosis and cirrhosis 

(Polaris, 2015). Approximately 71 million people worldwide are 

chronically infected, many of whom are unaware of their infection, with 

significant variations according to the geographical area (European 

Union, 2017). Hepatitis C causes about 399,000 deaths worldwide each 

year, most of them from cirrhosis and hepatocellular carcinoma (HCC) 

(WHO, 2017). The genome from the HCV has shown prominent genetic 

diversity. Seven genotypes were identified (gt 1-7), and 67 subtypes (a, b, 

c, etc.). Genotypes are defined by an distinct geographical distribution 

and clinical symptoms (Smith et al., 2014), and HCV mutants circulate in 

the blood as millions of quasi-organisms, several of which can shirk host 

immune responses and even direct antiviral treatment (Agata, 2017). 
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2.2 Morphology and Molecular biology of HCV 

HCV is a small, enveloped, positive single-stranded ribose nucleic 

acid (ssRNA) virus which belongs to the Flaviviridae family genus 

Hepacivirus. Virus analysis shows that the enveloped particles are 

icosahedral and have a diameter of 56-65 nm, while the viral core is 

around 45 nm. Viral spikes on the virion membrane are about 6 nm and 

are formed by heterodimers of E1 and E2 glycoproteins (Gastaminza et 

al.,2010). 

Large quantities of the particles are connected to cellular lipoproteins 

making this a hallmark of HCV (Moriishi and Matsuura, 2012). The 

sequence of lipoproteins associated with the virus may vary, and many of 

these are most commonly associated with HCV: low density lipoproteins 

(LDL), very low density lipoproteins (VLDL), and apolipoproteins (Apo) 

A1, B, C, and E (Vercauteren et al., 2014). The lipoprotein-related viral 

particles are called "lipoviral particles (LVP)" (Grassi et al.,2016). 

The viral RNA genome is approximately 9600 nucleotides long. 

This involves two untranslated regions (UTR) 5'-UTR and 3'-UTR with a 

single open reading frame (ORF) coding a single precursor of poly 

protein 3010 to 3033 amino acids (aa) (Sharma, 2011). Translation occurs 

in the endoplasmic reticulum (ER) and is caused by the internal 

ribosomal entrance site (IRES) at the 5 'UTR (Fraser and Doudna, 2007). 

Cellular and viral proteases transform a single precursor of polyproteins 

into ten proteins (Vijay et al., 2010). Three structural proteins 

(core, E1, E2) are located on the polyprotein's amino-terminal portion, 

and are essential components of the virions. In the remaining part of the 

polyprotein, seven non-structural proteins (p7, NS2, NS3, NS4A, NS4B, 

NS5A, NS5B) are contributed in particle morphogenesis, RNA 

replication and cell function control (Vladimir and Sylvie, 2018). 
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Figure (2.1):Structure of Hepatitis C Virus. 

2.3 HCV Genotypes 

Hepatitis C virus has a high degree of genetic diversity, the number 

of HCV genotypes and subtypes continues to increase. HCV has been 

categorized into seven distinct genotypes that vary by more than 30% at 

nucleotide level (Smith et al., 2014). A novel genotype of the HCV, 

genotype 8, was newly identified in four epidemiologically unlinked 

patients from the Indian state of Punjab, forming a distinct phylogenetic 

community from previously described sequences (Borgia et al., 2018). 

Genotypes are further classified into subtypes with more than 15 percent 

gene divergence (Smith et al., 2014). To date, it has described 86 

confirmed HCV subtypes with probably even more genotypes and 

subtypes to be found (Widell et al., 2016). Hepatitis C virus genotype 1, 2 

and 3 circulate around the world, though with variable distribution in 

diverse geographic areas. HCV genotype 1 is the most prevalent genotype 

in the world (46 %). HCV subtypes 1a and 1b predominate in North 

America, Europe and Australia, while in Japan, 73 percent of people 

diagnosed with HCV have subtype 1b infection. Genotype 3 

is the world's second most prevalent (30%) genotype, predominantly 

distributed in South Asia, and reflects an disproportionately high 
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distribution among people, who inject drugs (PWIDs), regardless of 

geography (Messina et al. 2015). HCV genotype 4 infections occur 

mainly in Africa and the Middle East, with genotype 5 and genotype 6 

being limited to South Africa and South East Asia, respectively (Asselah 

et al., 2017). Genotypes 1, 2, 3, 4 and 6 are made up of many subtypes, 

indicating a high degree of genetic variation. A patient from the 

Democratic Republic of Congo has been reported as having the HCV 

genotype 7a in 2006. Later another patient was found to be infected with 

genotype 7b from the same area. Genotype 5 and the recently defined 

genotype 8 have one subtype each (Schreiber et al., 2016). 

2.4 Epidemiology of HCV 

The disease is distributed unevenly in different nations, with a 

prevalence in the general population of between 0.5 and 6.5 percent. In 

Western countries and Australia, this rate ranges from 0.5 to 1.5 percent; 

it exceeds 2.3 percent in Southeast Asian countries and in the eastern 

Mediterranean regions (WHO, 2017), 3.2 percent in China, 0.9 percent in 

India, 2.2 per cent in Indonesia and 6.5 percent in Pakistan (Petruzziello 

et al., 2016). The global distribution of every genotype of HCV varies 

across different geographic regions. HCV genotype 1 is the world's most 

common genotype and has a wide geographic distribution of 46 per cent 

of all HCV infections. HCV genotype 3 is the second most prevalent 

genotype in South Asia, Australia and several European countries, 

responsible for 30 percent of global infections (Smith et al., 2014). HCV 

genotypes 2 and 4 represent 9-13 per cent of more broadly distributed 

HCV infections; HCV genotype 2 prevalence is higher in Asia and West 

Africa; HCV genotype 4 infection is high in Central and Eastern 

SubSaharan Africa, North Africa and the Middle East. HCV genotypes 5, 

6, and 7 are the most geographically confined, with genotype 5 

widespread in South  Africa and genotype 6 prevalent in East and South 

East Asia, while genotype 7 has been reported in a small number in the 

Democratic Republic of Congo (Gower et al., 2014). 
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2.5 Pathogenesis 

The HCV induces liver cell damage but the exact mechanism of this 

effect is unclear. The damage is thinking to be primarily mediated by the 

immune response of the host, including long-lasting inflammation (CDC., 

2015). Although other subsets, such as CD4+T and natural killer (NK) 

cells and regulatory T cells (Treg) are identified (Spengler and 

Nattermann, 2007), a lympho-mononuclear infiltrate predominantly 

represented by CD8+T cells predicted to play a major role in viral 

thoroughness. Inflammatory cells of the cytokines and chemokines 

secreting the intrahepatic infiltrate induce liver fibrosis to trigger hepatic 

stellate cells (HSC) for collagen secretion. HSCs may exist as many 

different phenotypes with distinct molecular and cellular functions and 

characteristics, each contributing significantly to hepatic homeostasis and 

illness (Lee et al., 2015). 

2.6 Acute Infection 

Acute hepatitis C is asymptomatic for 90 percent of infected people 

(Modi and Liang, 2008). For certain cases there may be asthenia, fever, 

and muscle, as well as joint pain. And there aren't frequent jaundice signs. 

A transient increase in serum transaminase levels is known as acute 

hepatitis C. The first noticeable marker for viruses is the viral RNA, that 

occurs one to two weeks later after exposure. Seven-eight weeks later, the 

anti-HCV IgG response can then be identified (Modi and Liang 2008 ; 

Maasoumy and Wedemeyer 2012). Hepatitis C is normally healed by 

innate and adaptive immunity in 20 percent of cases. The viral RNA is 

undetectable within three to four months of infection. Several factors may 

be facilitating the viral clearance. Similarly, acute hepatitis symptoms 

will indicate a substantial immune response on the host (Thomas and 

Seeff, 2005). 
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2.7 Chronic Infection 

For around 80 percent of cases, the immune system is unable to kill 

HCV during the acute period of infection. Hepatitis is seen as recurring 

(Maasoumy and Wedemeyer, 2012) when the viral replication occurs for 

more than six months after an acute infection. Most patients are 

asymptomatic at the chronic hepatitis stage, and may have no non-

specific symptoms such as weakness, arthralgia, or myalgia. The levels of 

transaminase can increase moderately, or even be normal (Scott and 

Gretch 2007). The progression of chronic infection 

over the long term is complex. The factors which accelerate the 

progression of the disease are:   gender, HIV co-infection, higher body 

mass index, fatty live and alcohol consumption (Thomas and Seeff, 

2005). 

After 10 to 30 years, about 20 to 30 percent of patients have 

cirrhosis. Cirrhosis after portal hypertension may be associated with liver 

failure (ascites, gastrointestinal bleeding, etc.) as a decompensation. For 

cirrhotic patients, the risk of death from complications is 4% per year, 

and their risk of developing hepatocellular carcinoma (HCC) is 1 to 5% 

per annum. Within one year of diagnosis 33 percent of HCC patients die 

(Thomas and Seeff, 2005 ; Scott and Gretch, 2007). Overall, cirrhosis 

patients have a 5-year survival rate of 50%. Decompensated cirrhosis is 

the leading cause of hepatic transplantation (Thomas and Seeff, 2005 ; 

Maasoumy and Wedemeyer, 2012). 
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3.Materials and Methods  

      Raw database were collected from general health department at 

Babylon health directorate in the last 5 years ( June 2016- June 2021) and 

(435949) case were  investigated  ; they’re aged from 17-65 years during 

a period from Dec. 2020 to June. 2021.        

3.1 Patients Selection 

      There were  586 of known cases of Hepatitis C infection recorded in 

the Babylon GIT center  for last year,  48 patients have positive viral load 

, while other has undetectable  level of nucleic acid or ( Viral load < 10 

IU/ml ) in which that lower level can be detected in Cephid machine 

provided in the PCR unit of the center  , Positive recoded cases were done 

in Babylon GIT center  at   the period between  Dec. 2020 up to June 

2021 , the statistical comparison in which done  between the positive 

cases  and undetectable cases instead of health control  

3.2. Extraction of viral genome  :-  

The  provided lists or material were listed individually according to 

manual part of procedures  , in addition to the  RT-PCR  and other 

recommended materials.   

3.2.1.   Methods:-  

By using user manual of RNA  / DNA - Ribo Virus  Kit.  The Kit of 

Ribo Virus is designed for the rapid preparation of highly pure viral 

nucleic acids (e.g. HCV, HIV, HAV,  HDV, Enteroviruses, CMV, HBV) 

from fluid biological samples e.g. plasma, serum, urine, bone marrow,  

swabs, liquor. 

3.2.1.1. Principle of assay  

  With the Ribo Virus, RNA viruses are lysed quickly and 

efficiently by lysis buffer RAV1 which is a highly concentrated solution . 

Lysis buffer and ethanol create appropriate conditions for binding of 

nucleic acids to the silica membrane in the Ribo Virus columns. Carrier 

RNA improves binding and recovery of the low-concentrated viral RNA. 

Contaminations (potential PCR inhibitors) like salts, metabolites and 
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soluble macromolecular cellular components are removed in simple 

washing steps with ethanolic buffers RAW and finally RAV3. The 

nucleic acids can be eluted in low salt buffer or water and are ready-for 

use in subsequent reactions. The prepared nucleic acids are suitable for 

applications like automated fluorescent DNA sequencing, RT-PCR, or 

any kind of enzymatic manipulation. 

3.2.1.2. Materials Provided . 

 · Buffer RAV1 ,    2 x 35 ml; 

· Buffer RAW ,      2 x 30 ml; 

· Buffer RAV3 (concentrate) ,  2 x 12 ml; 

· Buffer RE ,   2 x 13 ml; 

· Rnase -free H2O ,  2 x 13 ml; 

· Carrier RNA (lyophilized) ,  2 x 1 mg; 

· Proteinase K ,  2 x 50 mg; 

· Proteinase buffer ,  8,0 ml; 

· Ribo Virus columns with collecting tubes (2ml), 100 piece  

· Collecting tubes (2ml),  8 x 50  

3.2.1.3. Preparation of Working Solution :-  

 - Ribo Virus columns should be stored dry at room temperature 

(15–25°C) . All solutions should be stored at room temperature unless 

otherwise stated.  Ribo Virus spin columns, all buffers and reagents can 

be stored for up to 2 years under the above conditions without showing 

any reduction in performance. 

- Before use, add 1 ml lysis buffer RAV1 to the complete contents of the 

carrier RNA tube. Dissolve the RNA and transfer it back to the RAV1 

bottle. 

- Before first use of the kit, add 2,25 ml of Proteinase Buffer into the 

vial containing Proteinase K, to dissolve lyophilized proteinase K. 
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- Buffer RAV1 including carrier RNA can be stored at room temperature 

for 1-2 weeks. Also can be stored at 4°C for up to 4 weeks or aliquot and 

stored at –20°C for longer periods.  

- Do not warm buffer RAV1 containing carrier RNA more than 4 times! 

Frequent warming, temperatures >80°C and extended heat incubation will 

accelerate the degradation of carrier RNA. This leads to reduced recovery 

of viral RNA and eventually false negative RT-PCR results, in particular 

if low titer samples are used. 

· Dissolved Proteinase is stable for up to 6 months when stored at 2–

8°C. Storage at –20°C is recommended to prolong the life of Proteinase, 

but repeated freezing and thawing should be avoided. 

· Buffer RAV3: Add 48 ml ethanol (96-100%) to buffer RAV3. Store 

buffer RAV3 at room temperature for up to one year. 

 

3.2.1.4.  Extraction Protocol  

 Viral RNA/DNA isolation from cell-free biological fluids ( Plasma)  

with Ribo Virus.  Before starting the viral RNA/DNA isolation, prepare 

a 70°C incubation block and preheat an aliquot of elution buffer/water. 

The steps were listed briefly in the following figure ( 3 -  1 ). 
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Figure (  3 -  1  )  Manual procedure of RNA/DNA Extraction  . 

 

3.3 Determination of viral load by Sacace HCV Real-TM 

Quant Dx PCR Kit. 

I. Principle: 

HCV Real-TM Quant Dx Kit is a Real-Time test for the Quantitative 

detection of Hepatitis C Virus in human plasma. HCV RNA was 

extracted from plasma, amplified using real time amplification and 

detected using fluorescent reporter dye probes specific for HCV or HCV 

IC. 

II. Reagents 

A. RT-PCR reagent pack 
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• Ninety six vials (0.2 ml) with lyophilized amplification reagents. 

B. Sacace HCV Real-TM Quant Dx Control Kit1 

• Control int.: lyophilized reagent HCV-IC-L. 

• Control 1: lyophilized reagent HCV-Pos1-L C+ - Sacace HCV RealTM 

Quant Dx High Positive Control. 

• Control 2: lyophilized reagent HCV-Pos2-L C+ - Sacace HCV RealTM 

Quant Dx Low Positive Control. 

• Control, negative: Negative Control. 

C. Sacace HCV Real-TM Quant Dx Calibrator Kit 

• CAL 1: lyophilized reagent HCV Quantitative Standard 1. 

• CAL 2: lyophilized reagent HCV Quantitative Standard 2. 

3.3.1Procedure 

1. Six reaction tubes with lyophilized reagents were prepared to 

perform PCR of extracted calibrators. 

2. Fifty μl of calibrator were added to the tube of reaction. 

3.  Requested quantity of reaction tubes with lyophilized reagents 

were prepared to perform PCR of extracted samples and control . 

4.  Fifty μl of RNA sample, negative control and positive control 

were added to reaction tube. 

5. The tubes were closed and transferred them into the Real Time 

PCR instrument. 

6. A temperature profile was created on Real-time instrument as 

follows. 

 Ten μl of internal control was introduced into each sample at the 

beginning of sample preparation procedure. 

 Each DNA amplification was associated with generation of a 

fluorescence signal measurable in FAM/Green channel (for IC) or 

in Joe/Yellow/HEX channel (for HCV RNA) resulting in a sigmoid 

growth curve (log scale). 

 The linear range of the HCV Real-TM Quant Dx kit was 

determined by analyzing a dilution series (from 8,00 log IU/ml to 

1,00 log IU/ml) of an HCV synthetic quantitative standard.  

  HCV RNA concentration was expressed in IU/ml. 
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3.4 Genotype detection 

I. Principle: 

HCV Genotype Plus Real-TM is based on three major processes: 

1.  Isolation of HCV RNA from specimens. 

2. Reverse transcription of the RNA 

3. Real time PCR: 

3.5 PCR-mix-1-FRT HCV 1b/3 with primers and probes for 

subtypes 1b,  

  PCR-mix-1-FRT HCV 1a/2 with primers and probes for subtypes 

1a, 2. 

  PCR-mix-1-FRT HCV 4/IC with primers and probes for subtypes 

4 and Internal Control 

 PCR-mix-1-FRT HCV 5a/6 with primers and probes for subtypes 

5a, 6. 

3.5.1Procedure 

1.  PCR reagent were thawed and centrifuged briefly. 

2. Four PCR tubes were prepared for each sample and marked them 

properly (1b/3, 1a/2, 4/IC, 5a/6). 

3. Four master mixes were prepared 1b/3, 1a/2, 4/IC and 5a/6 

4.  The following reagent were added for each sample in sterile tube: 

  Ten μl of PCR-mix-1-FRT HCV genotype 1b/3 (or 1a/2 or 4/IC or 

5a/6) were added. 

  Five μl of RT-PCR-mix-2-TM. 

  Half (0.5) μl of polymerase (TaqF). 

5.  Fifteen μl of Master Mix and ten μl of cDNA sample were added 

to an appropriate tube. 

6.  Fifteen μl of Master Mix and ten μl of negative control were added 

to an appropriate tube . 

7. Positive control was performed for each PCR-mix-1 as fallowing: 

 Ten μl of positive control cDNA HCV genotype 1b/3, 1a/2, 4/IC 

and 5a/6 were added to the tubes with 1b/3, 1a/2, 4/IC and 5a/6 
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reaction mix labeled C+ve 1b/3, C+ve 1a/2, C+ve 4/IC and C+ve 

5a/6 respectively. 

3.6 Data analysis 

      Statistical analysis were done by using SPSS program. The 

fluorescence curves are analyzed with the software of Real Time PCR 

instruments on the 2 channels (FAM/Green and Joe/Yellow). 
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4.Results   :- 

4.1 Distribution and incidence rate of HCV infection 

among screened patients in Babylon province 

for past 5 years (June 2016 to June 2021). 

     Total of (435949) cases were investigated for IgG & IgM - HCV using 

rapid test and ELISA assays to confirm infections. The results revealed 

that , total positive cases were 2956 for HCV. The highest no. of cases for 

HCV was recorded in 2021 year  586 (0.878%).The incidence rate of 

HCV was varies worldwide.(Table 4.1). 

Table 4.1: Distribution of incidence % of HCV infections in Babylon 

Province (2016-2021). 

YEAR  Tested  IgG & IgM 

HCV Cases  

HCV %  

2016 82895 572 0.690 

 2017 77857 443 0.568 

 2018 78674 565 0.718 

 2019 76578 348 0.454 

 2020 53267 442 0.829 

2021 66678 586 0.878 

 TOTAL  435949 2956 0.678 

 

4.2 Distribution of Patients Infected with HCV in Regarding of 

Geographical Area of Babylon Province 

 The north area has higher number of patients  43% (1270 out 

of  2956 cases) comparing to the middle 15.2 % (450 out of  2956 

cases)  and south area 41.8% (1236 out of  2956 cases)  as illustrated  
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in Table (4-2 ). The statistical analysis showed significant difference 

(P≤ 0.05) among the geographical Area of Babylon province. 

 

Table 4.2: Distribution of Patients Infectious with HCV in Regarding 

of Geographical Area of Babylon Province 

 

District   HCV POSTIVE  %  P-Value  

North Babylon  

Mahaweel , Musaib 

and Al – 

Eskanderia 

251 43  

 

      

     P≤ 0.05 

   

Middle area , the 

center  area of 

province 

89 15.2 

South Babylon Al – 

Hashimia , Alkefel 

and Al –Shomaly 

246 41.8 

Total  586 100 
 

 

4.3 Distribution of patients According Rural  and Urban 

area. 

  

    The rural area has higher number of patients(43%) rather than urban 

(15.2%) in the recorded patients  which have enrolled in this study as 

shown in table (4-3). The statistical analysis showed significant 

difference (P≤ 0.05) according  rural and urban area  of Babylon 

Province. 
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Table 4.3:  Address distribution of Hepatitis C virus patients 

According to Residence(2021). 

 

District   HCV POSTIVE  %  P-Value  

Rural 335 57  

      

     P≤ 0.05  

Urban 251 43 

Total  586 100 

 

 

4.4 Distribution of HCV patients According Gender. 

The figure (4.1) was showed the gender distribution of HCV patients 

showed that female patients have higher number than male.   

 

Figure 4.1:  Gender Distribution of HCV Recorded Patients. 
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4.5 Detection  of HCV Genome By RT.PCR:  

The positive result according to RT-PCR shows 8.2% (48 out of 586 

cases) as positive while 91.8%% (538 out  of 586 cases) as negative, as  

shown  in Table (4-4) as well as Figures (4-3-A, & B). Statistically 

significant differences (p = 0.04) among patients group. 

Table 4.5: Percentage of HCV Positive Signals by ‎Using 

qRT.PCR ‎Technique.‎ 

Total Viral 

genome 
No. % P value 

Positive 48 8.2 

P≤ 0.05 Negative 538 91.8 

Total 586 100 

   

  Figure (4.2)  both of them shows line positive control and line negative 

control and also positive samples and negative samples, according to 

detection kit (RT-PCR) of HCV which used in this study the curves that 

represent positive samples appear between the line positive control and 

line negative control. 
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Figure 4.2: Detection of  HCV by RT-PCR.‎ 

4.6 Typing of HCV genotypes  

Table (4-5) revealed the percentage of positive hepatitis C virus of 

untreated patients group was 84.62%, treated patients group was 8.70% 

and healthy control group was 0.0% . In addition, the outcomes of Real 

Time poly chain reaction in the same table revealed three patterns of 

positive HCV in studied groups; genotype 1a of untreated patients group 

was 3.85% and treated patients group was 0.00% . While genotype 3 

exposed in studied groups; of untreated patient group 3.85% and treated 

patients group was 0.00% . 

The pattern 4 of genotypes which has been detected is illustrated in 

the same table that displays 76.92% of untreated patients group and 8.7% 

of treated patients group. Statistical analysis revealed ,that there were 

high significant differences among studied groups (untreated versus 

treated & healthy control); according to genotyping patterns (P< 0.01). In 

general genotype 4 percentage was greater in hepatitis C patients 

comparing  with other patterns. 
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Table 4.5: Typing of HCV Genotypes 

Genotypes 

Control  With 

treatment 

Without 

treatment 
Chi-

Square 

(χ2) 

Negative  100% 91.3% 15.38% 13.4**
 

Ia 0.00% 0.00% 3.85% NS 0.647 

3 0.00% 0.00% 3.85% NS 0.647 

4 0.00% 8.70 76.92% 12.5 

H.S**: High significant differences  P ≤ 0.05 
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5.Discussion 

In the present study females appeared to be more affected than 

males, this results agree with previous Iraqi studies submitted by 

(Alsamarai et al., 2016) and (Al-Safar,2015). The previous conclusion of 

Omosigho et al. (2010), Zhili et al., (2016) and Daniele et al.,(2017) were 

agreed with our results who stated that women's risk of HCV is more than 

in men, Where the latter found that the frequency of HCV prevalence was 

significantly higher in female patients compared to males before the age 

of 60 years, whereas the adverse findings were reported after the age of 

60 years. 

Hamied et al., (2010), who researched the prevalence of HBV and HCV 

among patients referred to Al-Karama hospital in Baghdad, published 

opposing findings, and found the disease to be more prevalent in males 

than females. In addition, Arabian populations, as well as other 

worldwide ethnicities, reported different findings Khairy et al., (2013) 

who observed predominance of males with HCV infected patients in 

Egypt (72.2 percent) and with Shimizu et al., 

(2012) who reported higher risk of exposure to viral hepatitis among 

males. Tungtrongchitr et al., (2006) have shared these last findings in 

patients from Thailand. This study was conducted in one city in Iraq, so 

the epidemiological conclusion may be very limited to exposure sources 

from a specific population even though it is based on known global risk 

factors for HCV infection. 

This  study agreed with Abdul- Sada, (2011) and Yahya et al., 

(2013); The study reported that, the viral load ranged from 102 to 4.5 × 

108 IU/ml of blood, whereas, the mean and median were 5.8 × 106 and 

3.6 × 104 IU /ml of blood respectively. The second recorded that the viral 

units were ranged from 1.19 × 10
3
 IU/ ml to 4.3 × 10

6
 IU/ml and the 

mean was 5.9×105 IU/ml whilst, the median was 2.6×10
5 

IU/ml of the 

blood. The connection between the genotypes of HCV and the viral load 

remains disputed. Large number viraemia was linked 

to advanced liver disease (Adinolfi et al., 2001). Whereas others originate 

association with HCV genotypes (Shahraki et al., 2010).  
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This extensive range can be established in the viral load due to the 

diversity of patients from unlike groups, ages, and disease phases. The 

immune response and the patient's recent status have also played an 

essential role in the viral load oscillation at the identical individual 

(Santantonio et al., 2008 ; Jacobson et al., 2010). However 

this search showed no variation in viral titer between patients sets due to 

the large ratio of infections belonged to the similar genotype (Genotype 

4). 

Viral load is the amount of viruses present in a certain volume of 

blood taken from an infected person. More precisely, it means the amount 

of genetic material for the viral hepatitis virus appear in the blood and 

therefore it indicates the number of virus particles in the blood also 

termed as viral titer or viral copies (Komurian-Pradel et al., 2001). The 

WHO Using international standard, a viral load of two millions copies/ml 

(Predictive cut-off value significance for therapeutic efficacy in initial 

clinical IFN trials) was found to resemble to 800 000 IU/ml (Strader et 

al., 2004). Approaches for reliable quantitative serum and 

plasma hepatitis C virus levels of RNA have become important resources 

for both understanding HCV infection biology and clinical management 

of patients under care. The ability to know patients responsiveness to 

treatment by measuring the rates of low levels of the hepatitis C virus, it 

provides a more accurate treatment management also classification of 

patients, who are not responding to therapy early in the treatment, which 

avoids them progressing the disease and the high cost (Florence et al., 

2001). 

The present research display that there was high significant 

metamorphoses between treated and untreated groups in viral load levels, 

this support that the Harvoni drug (new antiviral drug) has potential effect 

in viral infection treatment. 

One of the studies that It was conducted showed that the 

use of Harvoni as therapy was more effective and resulted in a sustained 

viral response rate of 97% or higher and the discontinuation were higher 

for 24 weeks of treatment versus 12 weeks. The study showed that 12 

weeks of lidpasvir / sofosbuvir without ribavirin is an effective treatment 
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for patients with the hepatitis C virus genotype 1 infection (Abdul-Sada, 

2011). The effectiveness of Harvoni may be belong to large effect on 

synthesis of virus components where it inhibited the HCV NS5B RNA-

dependent RNA polymerase, which acts as a chain terminator. Inhibition 

of hyperphosphorylation of NS5A plays critical role in stopping virus 

synthesis and prevent viral assembly (Pawlotsky, 2013). This 

effectiveness can be confirmed with high sensitive analyses later 24 

weeks of management, because patients with measurable HCV RNA at 

this period point only have a 1-2% chance of reaching sustained 

virological response (SVR). SVR, identified as the absence of noticeable 

HCV RNA 24 weeks after achievement of the treatment, must be 

estimated by an HCV RNA detection test with a minor threshold of 50 IU 

/ ml or fewer to evaluate long-term success of the treatment (Manns et al., 

2006). 

Statistical analysis revealed, that there were high significant 

differences among studied groups (untreated versus treated & healthy 

control); according to genotyping patterns (P< 0.01). In general genotype 

4 percentage was greater in hepatitis C patients paralleling with other 

patterns. 

Knowledge of virus genotypes plays critical rule in identifying the 

source of outbreak and infection may be person to person spread or 

vertically (mother to baby) as well as sexual contact and needle twinge 

(Pekova et al., 2007).  

Three genotypes 1a, 3 and 4 were observed, but the latter was the 

most commonly found. HCV genotype 1 is the most prevalent (46%) 

genotype globally and predominates in Europe, North America, and 

Australia fallowed by Genotype 3 which is the second most prevalent 

(30%) genotype worldwide primarily distributed in South Asia, 

particularly the Indian (Sergio et al., 2018). Infections with HCV 

genotype 4 are mainly found in Africa and the Middle East 

(Charlotte et al., 2019).  
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This study is agreed with four previous local studies in Iraqi 

population primary by Al-Kubaisy et.al., (2006) have outcomes, who 

stated that genotype 4 was the greatest recurrent type followed by 1a and 

1b, and exhibited mixed genotypes 1a and 4 infection. The second trial by 

Abdul-Sada, (2011) showed that the predominant genotype 4 was existing 

in 89.4% of infected patients followed by groups 6a, 3a, 2b and 1b with 

percentage 1.94%, 2.91%, 2.91% and 6.79% respectively, third research 

by Yahay et al., (2013) that indicated three HCV genotype (1a, 1b and 4) 

were recognized, and the latter was the major (86.27 percent), followed 

by 1b (37.25 percent), and 1a (33.33 percent). And eventually by Jawad 

et al., (2014) were exhibited that HCV genotype 4 is the main genotype 

(fifty sex percent) followed by genotype 1b (twenty three percent) and 

genotype 1a (twelve percent), while genotype 3 was found in only (nine 

percent). The prevalence of genotype 4 in Iraq is confirmed 

by these reports, including the current study. However, in Iraqi 

hemodialysis patients the numerousness of HCV genotype 4 is in line 

with supplementary studies on the genotyping of HCV isolates in various 

Middle Eastern countries such as Egypt (up to 80 percent) (Ray et al., 

2000).  

Genotype 4 epidemiological profile consists of settlers from other 

nations, mostly Egyptian migrants in their home country being diagnosed 

with HCV-4. Owing to the usage of unsterile tools during mass care of 

the people with parenteral anti-schistosomal treatment from the 1920s to 

the 1980s, Egypt has the main prevalence of HCV contagion in the realm  

(Frank et al., 2000). Around 90 percent of Egyptian patients are HCV-4 

(Ray et al., 2000). Genotype 1a epidemiology profile was related to 

injection drug use (IDU), and genotype 1b is more frequently associated 

with patients who received HCV via blood transfusion (Elghouzzi et al., 

2000).  

The surprising the present of genotype 1 and 3 can be ascribable 

partially to the open human movement policy adopted by the Iraqi 

government over the last 15 years, chiefly in the population of the 

Baghdad city. In this meaning, the return of large number of Iraqi people 

living in foreign countries in addition to the influx of persons of 

dissimilar ethnicities (Asians, Europeans and Americans) 
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in search of better employment opportunities in Iraq may have likelihood 

of present the 1 and 3 genotype in Iraq. 
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Conclusions 

1. High incidence rate was investigated among prisoners and 

foreigners so must focusing on those sectors and place regulation 

and strategies for mitigation.  

2. Genotype 4 is the most commonly encountered genotype.  

3. The north area of Babylon province had higher percentage than 

south and middle areas , especially in rural area than urban. 

4. There was a relationship between inherited genotypes as a result of 

mutations and Hepatitis C infection.   

5.  High activity of treatment protocol was mentioned on HCV 

infected patients, where  few  of patients had final outcome as 

undetectable viral load after treatment with interferon  or  oral anti 

– viral drugs.  

Recommendations 

1. Studying the polymorphism in HCV patients in Babylon\ Iraq . 

2. Studying the mortality rate of HCV . 
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 الخلاصت

 :الخلفية

 فً الكبد وٌصٌب (HCV)نوع سً الكبد التهاب فٌروس ٌسببه معد مرض هو C الكبد التهاب 

. البداٌة فً المصابٌن من٪ 55 إلى٪ 55 حوالً فً الكبد فً الفٌروس ٌستمر. الأول المقام

 لفٌروس الجٌنٌة الأنماط وتصنٌف ، مبكر وقت فً المزمنة للعدوى أعراض أي تظهر لا عادة

 العلاج باستجابات التنبؤ فً ٌساعد قد لأنه سرٌرٌة أهمٌة له (HCV) سً الوبائً الكبد التهاب

 تسلسل هً HCV ـل  الجٌنً النمط لتصنٌف الكلاسٌكٌة الطرٌقة. العلاج مدة وتقدٌر الدوائً

 .(WGS) الكامل الجٌنوم

 :الأهداف 

 المصابٌن المرضى بٌن سً الوبائً الكبد التهاب لفٌروس الجٌنٌة بالأنماط الإصابة معدل تحدٌد 

 .العراق /بابل محافظة فً الدم بنك إلىحضروا  بالدم المتبرعون ؛ الوبائً الكبد التهاب بفٌروس

 : والطرق المرضى 

؛ ٍخبزعىُ باىذً حضزوا  Cدراطت ٍقطعُت أجزَج عيً ٍزضً ٍصابُِ بفُزوص اىخهاب اىنبذ 

إىً بْل اىذً فٍ ٍحافظت بابو ، اىعزاق. حٌ جَع قاعذة اىبُاّاث ٍِ دائزة اىصحت اىعاٍت فٍ 

 06621( و 6160حشَزاُ  - 6102ٍذَزَت صحت بابو فٍ اىظْىاث اىخَض اىَاضُت )حشَزاُ 

ا خلاه اىفخزة ٍِ  26و  01شخص حٌ فحصهٌ. حخزاوح أعَارهٌ بُِ  ًٍ  6161 وهماّىُ الاعا

. حٌ جَع عُْاث اىذً ٍِ جَُع اىَشارمُِ ثٌ حٌ ححيُيها باطخخذاً ٍجَىعاث 6160حشَزاُ  إىً

( وحفاعو اىبىىَُُزاس اىَخظيظو فٍ اىىقج ELISAٍخخيفت ٍِ ٍقاَظت اىَْاعٍ اىَزحبظ بالإّشٌَ )

ِ ٍزَضاً فقظ ٍ 682. حٌ ححيُو HCV( ىخحذَذ الأَّاط اىجُُْت ىفُزوص RT-PCRاىحقُقٍ )

فٍ ٍحافظت  6160فٍ حىاىٍ عاً  RT-PCRبىاططت  HCVٍزضً اىخهاب اىنبذ اىفُزوطٍ 

 بابو. 

 النتبئج: 

٪(. اىَْظ اىجٍُْ 8.6) 682ٍِ أصو  88فٍ  HCV -RT-PCRىىحع اىنشف عِ حفاعلاث 

٪ ٍِ ٍجَىعت اىَزضً 8.1٪ ٍِ ٍجَىعت اىَزضً غُز اىَعاىجُِ و 12.66اىذٌ َظهز  8



 

 

عاً ، ىٌ َنِ هْاك ارحباط ٍعْىٌ بُِ اىطزس اىىراثُت اىَخخيفت وبعض اىعىاٍو اىَعاىجُِ. بشنو 

 اىذََىغزافُت ، واىخحقُقاث اىَصيُت ، واخخبار وظائف اىنبذ.

 الاصتنتبجبث: 

. هْاك حاجت إىً ٍشَذ ٍِ 8ماُ اىَْظ اىجٍُْ الأمثز شُىعًا فٍ اىعزاق هى اىَْظ اىجٍُْ  

ه وحأثُز اىعلاٍاث اىحُىَت اىنبذَت ىخعشَش حذابُز اىظُطزة عيً اىذراطاث اىخٍ حشَو ٍصادر اّخقا

 عذوي اىخهاب اىنبذ اىفُزوطٍ.

  



 

 

  جَهىرَت اىعزاق

 وسارة اىخعيٌُ اىعاىٍ واىبحث اىعيٍَ

 جاٍعت بابو/ ميُت اىعيىً

 قظٌ عيىً اىحُاة
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