
Journal of Namibian Studies, 41 (2024) : 86-96    ISSN: 2197-5523 (online) 

 

86 
 

Epidemiological Screening And Genotyping 

Analysis Of Hepatitis C Virus In Jazan Region, 

Saudi Arabia 
 

 

Yehya Hejri1*, Ishtiag M. Qadri1, Hussein A. Al-Mehdar1, 

Naser A. Al-Kenan2, Abdulaziz M. Hakami2, Abdulrahman J. 

Harbi1, Turki A. Mudabbesh1, Tareq K. Khawaji1 

 

1Department of Biological Sciences, Faculty of Science, King 

Abdulaziz University, P.O. Box 80203, Jeddah 21589, Saudi Arabia. 
2 Jazan Health Directorate, Ministry of Health, Jazan, Saudi Arabia. 

*Email: yehyahejri@gmail.com 

 

Abstract 

Globally, HCV infection is a significant public health concern 

leading to chronic liver disease (cirrhosis, hepatocellular 

carcinoma) resulting in substantial morbidity and mortality. HCV 

genotyping is the primary tool for clinical evaluation, disease 

pathogenesis, treatment, and follow-up of infected cases. The 

variations in HCV genotype prevalence present challenges to 

developing vaccines and therapeutics. To identify the 

distribution of HCV genotypes and subtypes in the Jazan region, 

a hospital-based prospective study was conducted. A total of 52 

HCV clinically infected patients that had previously been 

positively tested by ELISA were randomly selected and were 

subjected to genotyping analysis and liver biochemical marker 

function test. GT-4 and GT-1 were predominated in Jazan region 

with the highest infection rates observed in adults between 26-

65 years old who are married and of Saudi nationality. Relatively, 

no significant difference between other demographic factors 

tested.  The biochemical markers tested suggest liver 

dysfunction with elevated albumin, bilirubin, ALP, and ALT levels. 

Therefore, our results may require further investigation to 

determine the underlying cause of the liver abnormalities. 

 

Key words: Hepatitis C Virus, epidemiological screening, 

genotyping, Jazan region, Saudi Arabia. 

 

INTRODUCTION 



Journal of Namibian Studies, 41 (2024) : 86-96    ISSN: 2197-5523 (online) 

 

87 
 

Hepatitis C Virus (HCV) is a small, enveloped single stranded 

positive sense-RNA virus belongs to the Flaviviridae family and has 

a high mutation rate (Ganta et al., 2019). It displays substantial 

genetic variabilities, contributing to its ability to invade the host 

immune responses resulting in chronic infection (Ma et al., 2006). 

Once the HCV infect the human, it replicates in the cytoplasm of 

hepatocytes, involves the synthesis of a complementary negative 

sense RNA strand for the production of new positive sense RNA 

genomes (Quinkert et al., 2005). Later, the HCV proteins interact 

with host cell lipids to form viral particles which are assembled in 

association with host cell membranes. Through various routes 

included blood donation, sharing of contaminated needles and 

syringes, sexual and congenital the HCV has been transmitted 

(Alter, 2011). Globally, HCV infection is a significant public health 

concern leading to chronic liver disease (cirrhosis, hepatocellular 

carcinoma) resulting in substantial morbidity and mortality 

(Papatheodoridi and Papatheodoridis, 2023). Based on sequence 

differences, the HCV genome is classified into eleven genotypes 

(GT-1 to GT-11) and at least 70 subtypes (Landt et al., 2002). The 

epidemiologic study postulated that, the different HCV genotypes 

(GT) have distinct geographic distributions, genotypes 1-5 are the 

most common and types 6-11 are very rare (Waheed et al., 2009, 

Borgia et al., 2018). The molecular distribution of these genotypes 

and subtypes depending on the geographic origin and transmission 

risk factors (Prasad et al., 2023) and has an impact of both current 

and past migratory patterns (Grossini et al., 2023). Recently, new 

insights into the distribution of HCV genotypes have been reported 

in West Europe, Russia, and Israel regions (Wiessing et al., 2023). 

Across different regions and countries, the prevalence of HCV 

infections were varied, highest burden observed in developing 

countries, particularly in Africa, Middle East, and Asia (Tang et al., 

2023). Epidemiological screening and genotyping analysis of HCV 

are crucial aspects in understanding the prevalence, transmission 

dynamics, and disease outcomes associated with HCV infection in 

a specific population (Rivera Saldana et al., 2023, Factor et al., 

2023). There is a lack of data on the epidemiology and genotypes 

of HCV in the Jazan region. Therefore, the current epidemiological 

status, the biochemical marker functions test of HCV infected cases 

and the distribution of HCV genotypes in the Jazan region were 

highly needed. Such investigations are crucial and highly necessary 

to inform the development of effective prevention and control 
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strategies, ultimately reducing the burden of HCV infection in the 

region. 

 

Objectives 

To examine the prevalence of HCV genotypes in clinically infected 

patients admitted to the Jazan General Hospital.  

To predict the liver involvement among HCV infected patients 

resident in Jazan region.      

 

MATERIALS AND METHOD 

 

Study Design 

To achieve the research objectives: An epidemiological screening 

and genotyping analysis of the hepatitis HCV in Jazan area, KSA, a 

hospital-based prospective study was conducted. 

 

 Study area and population 

Jazan region has various (urban, suburban, and rural) with highest 

population density providing a diverse population to carry out the 

current study. The study population included individuals residing 

in the Jazan region, seeking medical care and admitted to both the 

inpatient and outpatient hospitals departments, all nationalities, 

both males and females, adult (<18 years old). Participants were 

recruited through a random sampling technique, ensuring 

representation from urban, suburban, and rural areas. Informed 

consent was obtained from all participants before their inclusion 

in the study. Before recruitment in the study, the patient, parent, 

or guardian provided a written informed consent. 

 

Sample 

A total of 52 HCV clinically infected patients - that had previously 

been positively tested by HCV ELISA - who were admitted to Jazan 

General Hospital were randomly selected. Approximately 5 ml of 

blood was collected in tubes containing 

Ethylenediaminetetraacetic acid (EDTA) and the plasma was 

stored at -70° C until use. All the HCV seropositive selected samples 

were further subjected to molecular RNA testing, genotyping and 

liver function tests. PCR confirmed positive and negative samples 

from Jazan General Hospital were respectively used as control 

negative and positive for molecular laboratories diagnostic tests.  
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RNA extraction 

The total HCV RNA was extracted from all the plasma selected 

samples using the Favorgen commercial RNA extraction kit, 

following the instructions provided by the manufacturer (Catalog 

number R3-P603-23/9EU, DNA Technology Research and 

Production, Moscow Region, Russia). Briefly, 100 μL of plasma 

samples were added to 400 μL of lysis buffer, mixed and were 

incubated for 12 minutes. Ethanol was added to the mixture, 

vortexed and was centrifuged. Then, the supernatant solution was 

transferred into a spin column and was centrifuged at 8000 rpm 

for 1 minute. Using RNase-free water, RNA was eluted and was 

stored at -80°C until further analysis. 

 

Reverse transcription 

Using a reverse transcription reaction, the extracted RNA was 

subjected to reverse transcribed proses into complementary DNA 

(cDNA). Briefly, the extracted RNA, specific primers targeting the 

HCV genome, dNTPs (deoxynucleotide triphosphates), and reverse 

transcriptase enzyme were mixed and were incubated at 42-50°C 

for 30-60 minutes. The resulting cDNA served as the template for 

quantitative PCR (qPCR) amplification. 

 

Real-time PCR 

To amplify and quantify the HCV RNA in the cDNA samples, qPCR 

also known as real-time PCR was performed. Primers specific to 

the HCV genome, fluorophore-labeled probes specific to the 

amplified region, DNA polymerase enzyme, dNTPs, and reaction 

buffer in a master mix were set up for qPCR reaction. Then cDNA 

template was added to the reaction mix in a real-time PCR 

instrument capable of monitoring fluorescence signals during 

amplification. The thermal cycling (initial denaturation, 

denaturation, annealing, and extension steps) were set up. The 

fluorescence signals emitted by the probes were measured at each 

amplification cycle, allowing real-time monitoring of the PCR 

amplification. The results of the reverse hybridization assay are 

analyzed and interpreted to determine the genotype and subtype 

of the HCV virus present in the sample. 

Biochemical markers  

All the HCV positive samples were subjected to liver, renal and 

tissue biochemical marker function test including total protein, 

albumin, bilirubin, alkaline phosphatase (ALP), Alanine 

transaminase (ALT), Aspartate Aminotransferase (AST), blood urea 
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nitrogen, Creatinine, Creatinine Phosphokinase (CPK) and Lactate 

Dehydrogenase (LDH).  

 

Ethical approval and informed consent 

The study protocol was reviewed and approved by Research Ethic 

Committee, Jazan Region Ministry of Health, Saudi Arabia. The 

research was conducted in accordance with the ethical guidelines 

outlined in the Declaration of Helsinki. Informed consent was 

obtained from all participants before their inclusion in the study, 

ensuring their voluntary participation and confidentiality of their 

information. 

 

Results and discussion: 

 

HCV genotypes 

Three distinct HCV genotypes and 2 sub genotypes were detected 

(Table 1). GT-4 exhibited the highest prevalence, (31/59.6%) 

followed by GT-1a, (12/23.1%). GT-3 was found in 5 cases (9.6%) 

of the total patients and GT-1b was detected in 4 cases (7.7%). No 

cases of mixed genotypes were identified. The results of all HCV 

genotypes and subtypes across various demographic factors were 

s demonstrated (Table 2).  

 

Biochemical markers  

The mean serum level of total protein, albumin, bilirubin, alkaline 

phosphatase (ALP) and Alanine transaminase (ALT) were reported 

(Table 3). These liver biochemical markers showed significant 

elevated levels of albumin, bilirubin, alkaline phosphatase and ALT, 

on the other hand, the total proteins and AST were fluctuated 

within the normal levels. The renal biochemical function test 

showed significant increase (125.737 ± 182.0771) in creatinine and 

normal level of blood urea nitrogen. Aspartate Aminotransferase 

(AST), Creatinine Phosphokinase (CPK), Lactate Dehydrogenase 

(LDH). Tissue biochemical indicators CPK and LDH were fell within 

the normal range. 

 

Table 1. Frequency of different HCV genotypes detected in 

clinically infected patients. 
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Genotype Frequency Percent (%) 

GT-1a 12 23.1 

GT-1b 4 7.7 

GT-3 5 9.6 

GT-4 31 59.6 

Total 52 100.0 

 

Table 2. The socio-demographic data in different HCV genotypes 

of infected clinically patients. 

 

Demographic data Genotype (GT) 
Total 

GT-1a GT-1b  GT-3 GT-4 

 

Age 

18-25 1 0 0 2 3 

26-65 8 4 3 24 39 

> 65 3 0 2 5 10 

Gender Male 6 2 3 17 28 

Female 6 2 2 14 24 

Nationality Saudi 10 4 5 27 46 

Non-Saudi 2 0 0 4 6 

 

Marital status 

Single 5 0 0 7 12 

Married 7 4 4 21 36 

Widow 0 0 1 2 3 

Divorced 0 0 0 1 1 

 

 

Province 

Central 4 0 1 12 17 

Northern 2 0 0 1 3 

Southern 2 0 2 5 9 

Eastern 1 4 2 5 12 

Western 3 0 0 8 11 

 

Residency 

Mountain 0 2 1 2 5 

Rural 7 1 1 13 22 

Urban 5 1 3 16 25 

 

 

 

 

 

Table 3. Biochemical markers detected in HCV infected blood 

samples. 

Organ Biochemical markers Mean ±  SD Normal level Clinical status 
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Liver 

Total protein 63.985 21.0644 60 to 83 g/L Normal 

Albumin 38.276 19.4158 3.5-5.5 g/dL High 

Bilirubin 11.310 6.4330 3.4-20.5 (µmol/L). High 

ALP 93.121 30.0986 20-40 IU/L High 

ALT 30.325 15.9760 7-55 IU/L High 

AST 29.763 17.8124 8-48 IU/L Normal 

Kidney  Blood Urea Nitrogen 4.908 1.2157 2.9-7.1 mmol/L Normal 

Creatinine 125.737 182.0771 53-97.2 µmol/L High 

Tissue CPK 101.15 65.012 30-200 IU/L Normal 

LDH 171.46 32.56 140-280 IU/L Normal 

SD= Standard Deviation. 

 

DISCUSSION 

HCV genotyping is the primary tool for the clinical evaluation of the 

clinical status, course of infection and treatment follow up of 

diseased cases and future vaccine development. Approximately, 

150 million people are HCV infected and more than 300000 

individuals are die each year duo to chronic liver involvement 

worldwide (Nickbakhsh et al., 2023). The variations in HCV 

genotypes prevalence present challenges to the development of 

vaccines and therapeutics (Bernal and Soti, 2023).  In this study we 

demonstrated the different and the distinct HCV genotypes among 

adult (<18 years old), all nationalities and both gender. Of those 

HCV infected patients, 28 were males, 24 females, 39 (75%) were 

age (26-65) years old, 46 (88.5%) were Saudi and 36 (69.2%) were 

married. The current study indicated that GT-4 exhibited the 

highest prevalence, (31/59.6%) followed by GT-1a, (12/23.1%). 

Our finding was previously confirmed in Saudi Arabia by many 

researchers (Boriskin et al., 1999, Abdel-Moneim et al., 2012, 

Bawazir et al., 2017), furthermore Gt-4 was worldwide distributed 

(Gower et al., 2014, Messina et al., 2014, Sadeghi et al., 2016). 

However, Gt-4 is a dominant HCV genotype in Saudi Arabia.  GT-3 

was found in 5 cases (9.6%) of the total patients and GT-1b was 

detected in 4 cases (7.7%). No cases of mixed genotypes were 

identified. The detection of these HCV genotypes were similarly 

distributed compared with that previously reported in Saudi Arabia 

over the past decades (Bawazir et al., 2017, Al Traif et al., 2013). 

The results of all HCV genotypes and subtypes across various 

demographic factors were summarized.  The highest numbers of 

HCV infected individuals were detected in adults (26-65 years old), 

married and were Saudi nationality. In addition, the data shows a 
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relatively no significant difference and balanced distribution 

between gender, province, residency, demographic factors.  Our 

finding indicating that fewer individuals are being exposed to 

infection and were consistent with other reports from the country 

(Al Traif et al., 2013). The liver biochemical markers showed 

significant elevated levels of albumin, bilirubin, alkaline 

phosphatase and ALT. On the other hand, the total proteins and 

AST were fluctuated within the normal levels. Higher bilirubin 

levels indicate impaired metabolism or excretion of bilirubin, 

which may indicate liver dysfunction. Additionally, elevated 

levels of ALP and ALT indicate liver damage because these 

enzymes are normally found in liver cells and can enter the blood 

stream when liver cells are injured or inflamed (Batool et al., 

2023). Blood urea nitrogen levels are within the normal range, 

indicating that the kidneys are functioning properly in eliminating 

nitrogen waste products. However, elevated creatinine levels 

indicate impaired kidney function. Creatinine is a waste product 

filtered by the kidneys, and elevated levels may indicate reduced 

filtration and impaired kidney function (Sise et al., 2022).The CPK 

and LDH value is within the normal range, indicating that there is 

no obvious tissue damage.   

 

CONCLUSIONS 

The most prevalent HCV genotypes in the Jazan region are GT-4 

and GT-1, with the highest infection rates observed in adults 

between 26-65 years old who are married and of Saudi nationality. 

Overall, the biochemical markers tested suggests liver 

dysfunction with elevated albumin, bilirubin, ALP and ALT levels.  

 

RECOMMENDATION 

The biochemical markers results may require further 

investigation to determine the underlying cause of the liver and 

kidney abnormalities. 
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