
 
                                                                                   37                Iraqi J. Comm. Med.,Jan, June 2021(1) 

 
 

Detection of  HCV genotype 1a (HCV-1a) among patients from  Al-Nasiriya city 

and determining its transmission risk factors 

Muna R. Ahmed                        Warqaa Y. Salih 

Abstract 

Background: Hepatitis C virus (HCV) genotypes have been shown to be differently distributed between distinct 

geographical areas. Information's regarding hepatitis C genotypes and subtypes distribution in Al-Nasiriya 

city are not well known.  

Objectives: The objectives of this study were to determine the frequency of various HCV genotypes in Al-

Nasiriya city and the demographic and the risk factors associated with HCV transmission among Al-Nasiriya 

city population. 

Methods: Blood samples were collected from 200 patients with chronic HCV infection who were referred from 

Al-Nasiriya city to the digestive disease department of Al-Yarmouk Hospital during the period from 

February 2019 to December 2020. Patients were screened for HCV antibodies using an enzyme‑linked 

immunosorbent assay test. Quantitation of the HCV viral load and genotype were assessed using polymerase 

chain reaction (PCR). 

Results: This study revealed that the most common HCV genotype was 1a (HCV-1a) with rate of 63% while 

(HCV-1d) showed 1.5% and (HCV-4) was 35.5% . Also the frequency of infection among females was more 

than males as (37.5% and 25.5%) respectively, while hemodialysis process among other transmission risk 

factors, increase transmission of HCV-1a infection. 

 Conclusions: HCV-1a is the most predominance genotype in these patients, with more prevalent in female than 

male over 20 years old and hemodialysis is the most risk factor in their transmission. 

Keywords: (HCV-1a), Hepatocellular carcinoma, HCV genotypes, Al-Nasiriya  

 

Introduction  

epatitis C virus (HCV) infection 

constitutes a severe public health 

problem with approximately 80 

million viraemic patients worldwide (1). The 

infection is generally asymptomatic until late 

stage of liver disease is manifested. During 

chronic HCV infection, chronic hepatic 

inflammation  results in progression to fibrosis 

and cirrhosis, which in turn predispose an 

individual to hepatocellular carcinoma HCC(2).  

HCV shows a great  genetic variability due to 

its high replication rate ,this variability has 

resulted, into several genotypes from (1 to 6) 

and subtypes denoted alphabetically a, b, c, 

etc. for example genotype 1a and 1b (3). 

Genotyping plays an important role in the 

pathogenicity and hepatocarcinogenic effect 

and the therapeutic responses have been 

greatly influenced by these genotypes (4). Such 

variation has great, clinical, epidemiological 

and economic burdens worldwide particularly 

among developing countries (5). And the risk 

factors as well as intervention and preventions 

programs are greatly influenced by regional 

variation of the HCV genotypes (6). Different 

studies have shown that HCV genotype 1 has 

been associated with lower rates of response to 

peginterferon- based regimens compared with 

other genotypes. Furthermore, infections with 

genotype 1a respond less than genotype 1b to 

treatment with peginterferon/ribavirin and to 

triple regimens that include telaprevir or 

boceprevir (7-8). Different HCV genotypes and 

subtypes show distinct geographical 

distribution and association with risk 

categories in the population (10).  

The transmission of HCV involves direct 

exposure to contaminated blood and is 

associated with intravenous drug use, 

iatrogenic exposures, tattooing, body piercing, 

and less frequently through vertical 

transmission and high‑risk sexual behavior 

(11).This study aimed to detect the rate of HCV 

genotype1a in patients of Al-Nasiriya city and 

the risk factors involved in their transmission.  

Materials and methods:  

 This study was conducted in Al-Yarmouk 

Teaching Hospital and Teaching Laboratories 

of Baghdad Hospital which are the main 

centers for receiving HCV treatment. Blood 

samples were collected from 200 patients with 

chronic HCV infection who were referred from 

Al-Nasiriya city to Digestive disease 

department of Al-Yarmouk Hospital during the 

period from February 2019 to December 2020. 

A 5 cc syringe and needle was used to collect 

approximate 5 mL of blood from each patient. 

Then, the blood samples were centrifuged at 

1500 r/min for 3 min to obtain sera. The HCV 

antibody (HCV-AB) (fourth generation) was 

studied by commercial ELISA kit (DIA.PRO 

Diagnostic Bioprobes, Milan, Italy) following 

manufacturer's instruction. Then quantification 

of HCV RNA was done by RT-qPCR to all 
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patients with positive result in ELISA test. 

This was conducted using the Qiagen Artus 

HCV RG RT-PCR kit (Qiagen, Hamburg, 

Germany). An aliquot of 20 µL of purified 

sample was utilized in a total reaction volume 

of 50 µL. Amplification reaction for each 

sample and standard was performed in 

duplicates. Amplification cycling was 

performed using the Rotor-Gene Q device 

(Qiagen, Hamburg, Germany) (12). Data 

analysis was performed with the Rotor-Gene 

software according to the manufacturer's 

instructions. We genotyped all the RT-PCR 

positive samples and HCV genotype and 

subtypes was performed by reverse 

hybridization technique (NLM, Milan, Italy) 

and  primers for genotypes 1a, 1b, 1c, 3a, 3c 

and 4 and 2a, 2c, 3b, 5a, and 6a were 

incorporated (13). A written informed consent 

was taken from each patient and the data sheet 

contained demographic information including 

age, gender, year of diagnosis and risk factors 

for HCV such as history of blood transfusion, 

intravenous drug abuse (IVDA), history of 

surgical intervention, family history of HCV 

positive and history of promiscuity , traditional 

medicine, tattoo  and dental procedure. 

 

Results:  

The result of this study show high rate of 

HCV-1a (63%) as in figure (1) when 

comparing with HCV-1b that give only 1.5% 

and HCV-4 with rate of  35.5%. Also the 

frequency of infection in females more than 

males with (37.5% and 25.5%) respectively as 

in table (1) and figure (2). 

 

 

Genotype and subtype of   HCV 

Fig.(1): The percentage rate of HCV genotype and subtype. 
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Table (1) The distribution of HCV-genotypes among different age and gender groups 

    HCV-1a    HCV-1b     HCV-4 

age male female male female male female 

10-19 1 2 0 0 2 3 

20-29 6 21 0 1 6 5 

30-39 9 19 1 0 2 1 

40-49 15 11 0 0 4 7 

50-59 7 13 1 0 8 12 

60-69 11 8 0 0 13 5 

70-79 2 1 0 0 3 0 

  % 25.5 37.5 1 0.5 19 16.5 

 

Fig.( 2)The influence of gender on the distribution of HCV genotypes 

               

                            Genotype and subtype of   HCV according to gender. 

In contrast to our findings HCV 

prevalence decreased in individuals with age of 

>20 years ,while the hemodialysis process 

among other risk factors give slightly 

increasing in transmission of HCV-1a infection 

that described in table (2).  
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Table( 2) Prevalence of HCV Genotype according to risk factors and gender. 

 HCV-1a HCV-1b HCV-4  

Risk factors male female male female male femal

e 

count 

Cesarean section 0 10 0 0 o 5 15 

Intravenous drug use 1 1 0 0 2 0 4 

Blood transfusion 12 6 0 0 8 4 30 

Surgery 6 7 0 0 3 1 17 

Dental procedure 2 2 0 0 1 0 5 

Interfamilial 0 1 0 0 0 2 3 

Hemodialysis 20 18 0 0 15 11 64 

Un known reasons 10 30 2 1 9 10 62 

 
Discussion: 

 Hepatitis C virus genotyping has been 

found to play an important role in 

understanding the epidemiology, guiding the 

clinical therapy, vaccine development and 

assessing the risk–benefit of HCV infection (14–

16). However, post transfusion transmission of 

HCV still remains a major health concern in 

multi-transfused patients (17).  

In this study  the finding of  HCV 

genotype ( HCV-1a) has predominant rate of 

63% while HCV-4 gives 35.5%  when 

compared this result with other study 

conducted in the south of Iraq, it was found 

that 35.4% of the samples typed as genotype 4 

while 50.0% of the recruited samples typed as 

genotype 1  (18). Other study among patient 

with hereditary blood diseases registered in 

Babylon, Iraq with (59% HCV-1) and (36% 

HCV-4) (19).  

The most frequent HCV genotype 

reported in Arab countries, including Syria, 

Lebanon, Egypt, and Sudan, is genotype 4, 

except for Jordan and Bahrain, where genotype 

1a is the most common genotype (20-22). In 

contrast to our findings, HCV prevalence 

decreased in individuals with age of >20 years. 

The differences in HCV age related prevalence 

in different reported studies may be due to 

influence of the exposure to different risk 

factors and social behaviors in different  

communities and the regional differences 

appear to exist in the distribution of HCV 

genotypes (22). Different studies in different 

parts of Iraq have revealed conflicting results  

in Basra(23) , in Diyala Province(24), and in Al-

Anbar Province(25) which  reported that 

increasing age is a risk factor for HCV 

seropositivity, whereas other study in Diyala 

did not report any such association(26).  

 There are several limitations of this 

study, including the occasional unavailability 

of genotype testing in the Gastroenterology 

Center and the cost of the test, which explains 

why many patients with positive PCR results 

do not undergo genotype testing. Another 

limitation is that other risk factors were not 

evaluated, such as other traditional medicine, 

tattoo, or diabetes mellitus, as disease 

complications and such variability are rarely 

studied in Iraq. So cross-sectional 

epidemiologic study, with stratified sampling 

to investigated the distribution of various HCV 

genotypes in Iraq and the potential links with 

demographic and transmission risk factors 

should be done. 

 

Conclusions: 

HCV-1a is the most predominance 

genotype in these patients in comparison with 

other part of Iraq with more percent in female 

than male over 20 years old and hemodialysis 

is the most risk factor in their transmission. So 

it was recommend continuing surveillance of 

blood donation centers, health-care personnel 

and patients, in addition to hepatitis markers 

screening by special type of PCR  in every 

Digestive diseases department to diagnosis the 

HCV during the window period and 

continuous supply of anti-HCV drugs. 
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