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Abstract: Hepatitis is liver inflammation that can lead to many fatal health problems. 

Hepatitis C virus (HCV) is a blood-borne virus. Hemodialysis patients are at greater risk 

of acquiring HCV infection and this is a major global health problem. The study included 

120 samples from patients who underwent dialysis at the age range of 20 to 87 years; males 

were 58.3% while 41.7% were females. The study confirmed that the percentage of HCV 

infection among Hemodialysis patients was 30%, the high rate was in age groups 50-59 

years (33.3 %), in males is high than females. There was an association between blood 

transfusion and HCV infection (P value=0.037). Also, the high percentage was in patients 

who remained more than 36 months 50.0% and twice sessions per week at 61.1%. Six 

isolates were recorded in the global GenBank with accession numbers: MW947494- 

MW947499. History of blood transfusions and a long period of Hemodialysis treatment 

were major risk factors for anti-HCV positive. HCV RNA testing should be conducted on 

all patients prior to Hemodialysis and blood before transfusion using PCR. 
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1. Introduction

Hepatitis is a liver inflammation that can cause various health complications and death. Hepatitis 

C virus (HCV) is a virus that spreads through the bloodstream. This virus can cause both acute 

and chronic hepatitis. More than 170 million people are thought to be infected with the hepatitis 

C virus worldwide. An estimated 399 000 people died of hepatitis C virus in 2016. However, 

1,75 million new HCV infections have been reported worldwide in 2015 [1]. Hemodialysis (HD) 

is the most common method used for the treatment of advanced and permanent renal failure [2]. 

Hemodialysis patients are more likely to get HCV infection, which is a serious global health 

issue. Risk factors for HCV infection in patients with dialysis include the number of time a 

blood transfusions, HD period and dialysis mode, dialysis unit prevalence of HCV infection, 

prior organ transplantation, intravenous drug use, male sex, old age and HD unit nosocomial 

HCV transmission [3]. The prevalence of HCV infection among HD patients in various parts of 

the world ranges from 1 % to 90 % in a wide range. The prevalence rate is less than 5% in 

northern Europe, about 10% in southern Europe and the United States, and between 10% and 

70% in many northern African, Asian and South American countries [4]. However, it is high in 
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developing countries: 18% in Brazil; 21% in Turkey; 24% in Tunisia; 45% in Saudi Arabia; and 

78% in Morocco [5]. In Egypt between 52.3% and 82.3% [6]. In Iraq, in 2014, 42.6% [7]. HCV 

is a small single-stranded RNA virus (approximately 55–65 nm) in size, with a genome 

containing 9600 nucleotides HCV segments are both nonstructural (NS; P7, NS2, NS3, NS4A, 

NS4B, NS5A, and NS5B) and structural (core, E1, and E2)[8]. The viral RNA genome consists 

of 341 nucleotides in the 5 'untranslated region (5'UTR), a single long open reading frame (ORF) 

carrying 3010-3040 amino acids in a big viral polypeptide, and the 3' untranslated region 

(3'UTR) of varying length [9]. HCV can be categorized into at least seven major genotypes and 

various subtypes (a, b, c, etc.) based on genomic sequence variation [10]. 

HCV infection diagnosis is based on the diagnostic tests for two types of laboratory testing: 

serological tests for the identification of anti‐HCV antibodies and molecular tests for detecting 

viral particulates. The HCV-RNA test polymerase chain reaction (PCR) confirm diagnosis and 

quantity of viral copies of the blood [11]. On the other hand, this study is aimed to evaluate the 

hepatitis C virus infection rates among dialysis patients in dialysis units in Thi-Qar province, 

south of Iraq as well as to assess the main risk factors that may contribute to the transmission of 

this virus among dialysis patients. In addition, study the non-structural 5B (NS5B) gene and the 

5' untranslated region (5'UTR). 

2. Materials and Methods 

The current study (case control study) was carried out after the approval of the Ministry of 

Health, Thi-Qar Health Directorate. The samples were taken from Al-Hussein Center for kidney 

Dialysis at Al-Hussein Teaching Hospital in Thi-Qar province, south of Iraq for the period from 

1st of September 2020 to 31st of March 2021. The samples were collected from 120 Iraqi patients 

who underwent dialysis at age range 20-87 years, 70 (58.3%) were males and 50 (41.7%) were 

females. A direct interview (questionnaire) was completed with each patient to record the 

following personal information (patient name, age, address, gender, Occupation, Marital 

Status). Also, associated risk factors that included (History of HCV diagnosis, the date of the 

first dialysis, the number of times dialysis, family history of HCV, blood donation, the date of 

the blood donation, blood transfusion, the date of the blood transfusion, renal transfusion, the 

date of renal transfusion, previous surgery, the date of the previous surgery). In addition, chronic 

diseases as hypertension and diabetes were included. Blood samples (5ml) were drawn from 

each hemodialysis patients in this study (positive group and negative group of HCV) and 

collected in a sterile plastic tube. The blood samples were allowed to clot for 30 minutes at room 

temperature then centrifuged at 2000 gx for 15 minutes for clear separation of serum. The serum 

was saved in sterile tube and analyzed by ELISA assay to detect anti HCV antibody using 

commercially available kits (RecombiLISA HCV Ab ELISA Kit, Biotech, USA). The serum 

was stored at -20 °C until the future test by reverse transcription-PCR technique. HCV RNA 

was extracted from serum HD patients with anti-HCV positive using (QIAamp® Viral RNA 

Mini Kit, QIAGEN, Germany) according to manufacturer's instructions. RNA samples were 

converted to cDNA using (OneScript® Hot cDNA Synthesis Kit, abm, Canada). PCR was 

carried out to amplify the 5’UTR region (241bp in size) by the forward primer 5'-

ACTCCACCATAGATCATCCC-3' [12] and the reverse primer 5'- 

AACACTACTCGGCTAGCAGT-3'. In addition, amplify the NS5B gene (826 bp in size) using 

the forward primer 5’-CAATWSMMACBACCATCATGGC-3’ and the reverse primer 5’- 

CAGG ARTTRACTGGAGTGTG-3’ [13].  

Amplification  of  cDNA  was  carried  out  in  a  final  volume of  25 μl  reaction  mixture  using 

(GoTaq® Green Master Mix, Promega, USA) Which contains 5 μl cDNA samples, GoTaq® 
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Green Master Mix 12.5 μl, forward  primer 1.5μl, reverse  primer 1.5 μl and Nuclease free water 

4.5 μl. PCR amplification conditions were 1 cycle of pre- denaturation at 94ºC for 5min and 35 

cycle of denaturation at 94ºC for 30 sec, annealing at 56ºC for 30 sec, extension at 72 ºC for 30 

sec and 1 cycle of final extension at 72ºC for 7min. Amplicon (10 µl) was mixed with (2µl) 

bromophenol blue (loading buffer) and loaded in the wells of the 1.5% agarose gel. The cathode 

was connected to the well side of the unit and the anode to the other side. The gel was run at 80 

V until the bromophenol blue tracking dye migrated to the end of the gel. The cDNA was 

observed by staining the gel with ethidium bromide and viewed with UV transilluminator. Also, 

the purified NS5B gene PCR products were directed to Bioneer Company in Korea for achieved 

the DNA sequencing by AB DNA sequencing system. Phylogenetic study was done based on 

national center for biotechnology information -basic local alignment search tool (NCBI-Blast) 

alignment documentation. The phylogenetic tree was created by using the Neighbor-Joining 

method and evolutionary analyses was performed in molecular evolutionary genetics analysis 

(MEGA X) program. The data was analyzed using the statistical software that was available 

statistical packages for social science-version 26 (SPSS). The Chi-Square (X2) test was used to 

evaluate these significant differences at level p<0.05. 

3. Results 

The study included 120 cases of hemodialysis patients, using ELISA technique. The results were 

positive for HCV infection in 36 (30%) of those while 84 (70%) were negative for HCV 

infections (Figure 1). 

 

Fig. 1. Prevalence of hepatitis C virus infection among hemodialysis patients 

The results showed that the high rate of infections with HCV among hemodialysis patients was 

in the age groups 50-59 years (33.3 %) and, 60-69 years 22.2% then 40-49 years was 19.4%. 

Also, the results confirmed that males were high than females, where the percentage of males 

was 58.3 % (n=70) while the incidence in females was 41.7% (n=50).where there were not 

significant differences (P = 0.419) as shown in Table (1,2). 

In addition, the number of study patients who received a blood transfusion was 73 (60.8 %), 

where 27 (22.5%) of them were anti-HCV positive. The statistical analysis showed significant 

differences (P =0.037). Also, the period of hemodialysis was high percentage (50.0%) in patients 

who remained more than 36 months with significant differences (P =0.001) Table (3). The high 

number of sessions per week for hemodialysis patients with HCV infection was twice per week 

30 % 
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61.1% (n=22), followed by three times a week at a rate of 33.3% (n=12), where it appeared 

significant differences (P=0.003) (Table 4). 

Table 1: Distribution of hemodialysis patients with anti-HCV positive according to gender 

 

Variables 

 

groups 

All 

patients 

 

 

      HCV +ve  

  NO. % NO. % 

Gender Male 70 58.3 19 52.8 

 Female 50 41.7 17 47.2 

 Chi-Square =0.653 df=1 P-value =0.41 

 

 

 

Table 2: Distribution of hemodialysis patients with anti-HCV positive according to age group 

 

Variables 

 

groups 

All 

patients 

 

 

      HCV +ve  

  NO. % NO. % 

 20-29 13 10.8 2 5.6 

Age group 

(years) 
30-39 11 9.2 5 13.9 

 40-49 14 11.7 7 19.4 

 50-59 36 30.0 12 33.3 

 60-69 31 25.8 8 22.2 

 70-79 14 11.7 2 5.6 

 > 80 1 0.8 0 0 

 20-29 13 10.8 2 5.6 

 Chi-Square =7.765 df=6 P-value 0.256 

      

Gender Male 70 58.3 19 52.8 

 Female 50 41.7 17 47.2 

 Chi-Square =0.653 df=1 P-value =0.41 
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Table 3.  Risk factors among hemodialysis patients with HCV infection 

 

Risk factors 

 

groups 

All 

patients 

 

 

HCV +ve  

  NO. % NO. % 

  >12 months 35 29.2 7 19.4 

 Length of time 

on hemodialysis 

12-24 months 39 32.5 7 19.4 

  25-36 months 14 11.7 4 11.1 

 < 36 months 32 26.7 18 50.0 

 Total 120 100.0 36 100.0 

     Chi-Square =17.356     df=3 P-value 0.001 

      

History 

of  blood 

Yes 73 60.8 27 22.5 

transfusion NO 47 39.2 9 7.5 

     Chi-Square =4.332    df=1 P-value 0.037 

 

 

Table 4. Relationship between the number of hemodialysis sessions per week and HCV infections 

NO. of hemodialysis sessions 

per week 

All 

patients 

 

 

HCV +ve  

 NO. % NO. % 

Once 9 7.5 2 5.6 

Twice 92 76.7 22 61.1 

Three times 18 15.0 12 33.3 

Four times 1 0.8 0 0 

Total 120 100.0 36 100.0 

 

The results of PCR were performed after the amplification process. The  positive results were 

distinguished  when the cDNA band base pairs of sample equal to the target product size [14], 

then the  products were visualized  by  UV trans-illuminator and using digital camera for 

photographing as in Figures (2 and 3). 

M 
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Fig. 2: Gel electrophoresis for PCR product from patients with hepatitis C, M: 100 bp DNA 

ladder, samples 1- 6: represent samples positive for NS5B. 

Fig. 3. Gel electrophoresis for PCR product from patients with hepatitis C M: 100 bp DNA ladder, samples 

1- 6: represent samples positive for 5UTR. 

 

In addition, after carried out viral RNA extraction for several samples and cDNA conversion 

then amplification have been completed, the study succeeded in getting 6 accession numbers 

then recorded them in the global GenBank as shown in Table (5). Also, The results of the current 

study, and through the Phylogenetic trees, showed isolates similar sequences to previously 

recorded isolates from neighboring countries such as Saudi Arabia and Iran, as well as isolates 

from countries of the world as the United Kingdom (UK),Thailand and the Netherlands Figure 

(4). 

Table 5. Results sequence analysis for non-structural 5B (NS5B) Gene 

Sequences Accession number Genotypes 

Sq1 MW947494 1a 

Sq2 MW947495 5b 

Sq3 MW947496 1a 

Sq4 MW947499 3a 

Sq5 MW947497 5b 

Sq6 MW947498 1a 

NS5B - 826 pb 

  Sampling No. 

800 pb 

100 pb 

200 pb 

 Sampling No. 

5’UTR - 241 pb 

 

M 

1 6 5 4 3 2 

5 6 4 3 2 1 

700 pb 

400 pb 

100 pb 
200 pb 
300 pb 

500 pb 
600 pb 
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Fig. 4. Phylogenetic tree of studied isolates of HCV NS5B Gene with reference HCV strains in Genbank.      

Symbol refer to local isolated have recorded. 

4. Discussions  

The prevalence of HCV in hemodialysis (HD) patients around the world ranges between 1 and 

90%, and the risk of HCV infection due to dialysis is estimated at 2% annually [4]. The results 

of study were that compared to previous studies from other regions of Iraq like in Basra was 

42.6% [7], in Baghdad 40.3% [15], but  they were high than from other part of Iraq such as in 

Sulaimani was 26.7% [16], Al-Anbar was 11.7 % [17].In Iran were  8.1% and in Palestine were 

24.7% [18], [19] but they were lower rate than Jordan 34.6% [20] and in Egypt 39.7% [21]. 
Also, other part of the world in the USA, and Southern Europe around 10% while below 5% in 

more countries of Northern Europe [22]. This variance due to differences in the risk factors that 

could impact HCV infection rates, or it because differences in the degree to which universal 

measures to avoid nosocomial transmission are implemented [23]. The results showed that the 

highest rate of infections was between the ages of 40-69 years, this occur because the older 

people have a high rate of renal failure diseases and need HD. This finding is agreement with 

previous studies [24]. Also, the study confirmed that males were high incidence than females 

this due to the males are  more likely to be at risk and having anti-HCV positive than females 

[25]. The results are agreement with a previous studies have reported in Iraq [26], and in Iran 

[27]. But they were disagreement with the other study in Egypt [28]. Also, there were not 

significant differences (p >0.05) between sex and anti-HCV positive in the study, this similar to 

another previously reported study [29]. HCV infections in HD patients have been significantly 

decreased when the number of blood transfusions has been reduced [30]. Several studies 

reported a significant relationship among history of blood transfusion and anti-HCV positive in 

HD patients [31]. The results were in agreement with the result of the current study that 

confirmed there was an association between blood transfusion and HCV infection, as the 

statistical analysis showed significant differences (p < 0.05). The statistical analysis showed that 

HCV infection depending on the length of a period on hemodialysis, where significant 

differences (p < 0.05) in the current study. The high percentage was in patients who remained 

more than 36 months. This result was similar to the findings of many studies conducted in 

different countries[32], who reported that the risk of contracting HCV infection increases 

significantly with the length of dialysis, this due to increase virus exposure, the long of period 

patients are in contact with hemodialysis equipment, or due to a lack of adequate anti-HCV 

antibody screening [33]. In addition, hemodialysis patients have weakened immune systems, 
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and any minor lapse in universal control of HCV infection could expose them to the virus [34]. 
The results of the number of sessions per week for hemodialysis patients with HCV infection 

were an agreement with previous study showed that HD patients who had a history of sharing 

hemodialysis devices frequently weekly were at an increased risk of HCV infection, which due 

to all these HD patients had more potential to be exposed to HCV-contaminated medical 

equipment, HCV-contaminated objects, or the HCV-contaminated hands of medical staffs, 

possibly leading to nosocomial infections [35].  

On the other hand, non-structural 5B (NS5B) Gene is a suitable gene region for studying the 

molecular epidemiology of HCV. HCV genotyping through nucleotide sequence analysis of 

NS5B is a reliable method for distinguishing between HCV subtypes [36]. Phylogenetic analysis 

of HCV genotypes and subtypes is a helpful molecular method for scientists to identify or 

estimate evolutionary relationships between individuals or organisms groups [37]. However, the 

5'untranslated region (5'UTR) is the most conserved region in the genome. It is often the best 

strategy for HCV genome detection [38]. For this reason, using the 5'UTR Gene for the purpose 

of HCV-RNA recommends for detection. The region controls genome replication and 

translation, and it can be used to diagnose this virus [39]. 

 

5. Conclusions 
 

A history of blood transfusions as well as a longer period of HD treatment was the major risk 

factors for the development of anti-HCV positive. The 5'UTR Gene is often the best approach 

for detection of HCV-RNA and HCV genotyping across nucleotide sequence analysis of NS5B 

is a reliable manner for differentiating among HCV subtypes. In addition, HCV RNA easy 

should be performed on all patients prior to Hemodialysis patient and blood transfusion using 

PCR. 
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