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Abstract 

 

Background: Thalassemia is one of the most common genetic diseases in the world. It is a 

major health problem, causing much morbidity. The prevalence of hepatitis C virus (HCV) 

among multi-transfused patients varies from one area to another and depends on the 

endemicity of viral hepatitis in different regions. 

Objective: To investigate the prevalence of hepatitis C virus among  patients with 

thalassemia major and to determine the most prevalent genotype for this virus. 

Patients and Methods: This cross sectional- descriptive study was carried on all patients 

registered for  central laboratory in Erbil City-Iraq during the period from September 2015 till 

September 2016, thus a total of 176 thalassemia patients were included. Hepatitis C virus 

infection was tested   by using serum for HCV RNA detection by real time- polymerase chain 

reaction. 

Results: Out of (176) patients with thalassemia 61 patients had positive result for HCV 

genotypes by RT-PCR and the most common of genotypes was detected including, (gene-1a, 

gene-1b, gene-2, gene-3, gene-4, gene 1a,4, gene 1a,2,4, gene-1b,2 and gene 1b,4), the most 

prevalent gene in our study  gene-3 was 20(32.8%) followed by gene-1a  16( 26.2%) and then 

gene 1b,4 and gene-4 (6%, 6%, 9.8 %) respectively.  There is difference between  male and 

female patients according  to HCV genotype in which the most common genotypes that 

appear among male patients was gene- 3 13(37.4%), gene-1a 7(20%) and gene 1b, 4 was 

5(14.3%) respectively. While among female patients the most common type of gene was 

gene-1a 9(34.6%)  and gene-3 7(26.9%) although  there is no  significant differences between 

sex (male and female) according to HCV genotype (P-value = 0.063).  

Conclusion: Geographical distribution of various genotypes of HCV is useful for 

understanding the epidemiological status, detection of mode and source of infection. 

Preservation of screening and development and update of its laboratory methods seems to be 

the sole beneficial decision. PCR technique is essential to detect and treat active infection. 
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Introduction 

     Thalassemia is one of the most common 

genetic diseases in the world. It is a major 

health problem, causing much   morbidity,  

 

early mortality and a great deal of misery for 

a family both financially and emotionally[1]. 

 Hepatitis  C   virus     infection  is   a  major, 
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 worldwide health problem. It is estimated 

that over (170- 200) million people are 

infected and the virus is distributed 

worldwide with a prevalence varying in 

different countries from 0.2% up to 40% [2]. 

   The combination of chronic transfusion and 

iron chelating therapies has dramatically 

changed life expectancy and quality of life 

for patients with thalassemia major[3]. 

Among thalassemic patients transfused 

before the1990s, the prevalence of HCV 

infection was shown to be proportional to the 

number of units of blood received, and 

approached 80% in the adult patients[4].   

Major essentially comprises of regular “safe 

blood transfusion” and a lifelong iron-

chelating therapy. Unfortunately, the patients  

even those managed at relatively better 

management centers, are prone to develop 

both types of complication, i.e., those 

transmitted through blood transfusion 

(particularly hepatitis C) as well as sequelae 

of transfusion siderosis. Hepatitis B has a 

declining trend, probably as a result of 

regular pre-transfusion screening for HBs 

Ag, use of hepatitis B vaccination and 

improved public awareness about the disease. 

HIV infection, fortunately, is uncommon in 

our setup [5]. 

     Hepatitis C virus genome encodes a single 

poly protein of 3000 amino acids; it is 

cleaved post translation  to yield at least 10 

structural and nonstructural proteins[6]. 

      Sequence comparisons of the virus led to 

the identification of at least six major 

genotypes [7]. These differ in nucleotide 

sequence by more than 30% over the 

complete virus genome. Additionally, there 

are more than 50 subtypes, which also differ 

in nucleotides sequence by more than 20% 

[8]. Genotype 4 is found most commonly in 

the Middle East [9]. Genotyping and sub-

typing for HCV are not only required for 

therapy initiation and monitoring, but they 

also assist in vaccine development [10]. 

      Studies have shown that HCV 

genotypes 1 and 4 are more resistant to 

treatment with paginated interferon and 

ribavirin than genotypes 2 and 3 [11]. A 

study conducted in Jordan among patients on 

regular hemodialysis showed that the 

prevalence of HCV infection was correlated 

with the history of blood transfusion before 

the introduction of anti-HCV screening in 

Jordanian blood banks in 1993[12]. HCV 

genotype 1a was found to be the predominant 

sub-type among blood donors and Jordanian 

hemodialysis patients as well as other Middle 

Eastern countries including Lebanon, Turkey, 

Cyprus, and Syria [13][14]. HCV genotype 4 

is the most prevalent in Saudi Arabia, Egypt, 

Yemen, and Bahrain [15]. 

   The prevalence of HCV among multi-

transfused patients varies from one area to 

another and depends on the endemicity of 

viral hepatitis in different regions. The 

highest reported prevalence was in Egypt, 

where 75% of patients with homozygous            

β-thalassemia are infected with HCV, while 

the prevalence ranges from 33-67.3% in the 

neighboring countries of Kuwait [16]. 

Chronic hepatitis C viral infections are a co 

morbidity associated with regular blood 

transfusions; up to 80% of multi-transfused 

thalassemic patients around the globe are 

infected with transfusion related hepatitis 

infections are therefore a major concern for 

those with β-thalassaemia [17].  Because of 

the importance of hepatitis C infection and its 

adverse effect on the society, Thalassemia is 

an important health problem throughout Iraq.      

     The main objectives  were to investigate 

the prevalence of HCV among patients with 

β-thalassemia, and to determine the most 

prevalent genotype. 

Materials and Methods 

    This cross sectional- descriptive study was 

carried on all patients registered for  central 

Laboratory in Erbil City - Iraq during the 

period from September 2015 till September 

2016, thus a total of 176 thalassemia patients 
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were recruited hepatitis C virus infection was 

tested by real time- polymerase chain 

reaction CRT-PCR (Artus and Amplisens kit, 

Qiagen Company) was done. their age range 

from 15 to 78 years with mean age (44.39 ± 

15.06 S.D.) years. The clinical diagnosis was 

obtained from patient records and interview 

and ethical approval for use of all specimens 

was obtained.10 ml of blood was obtained by 

vein puncture using disposable latex gloves 

and syringes . Sera were separated from 

whole blood under optimal conditions for 

RNA extraction. For this purpose, The blood 

samples were allowed to clot in the room 

temperature for 20 minutes and then 

centrifuged at 2,000 rpm for 10 minutes         

(-4ºC). All samples were divided into three 

aliquots then immediately frozen and stored 

at (-20ºC) and (-80ºC), for serological and 

molecular assays respectively to minimize 

degradation of viral nucleic acid, prevent 

cross contamination and unnecessary. 

    For HCV RNA detection by RT-PCR, all 

seropositive samples were tested individually 

for the presence of HCV RNA by qualitative 

RT-PCR (Sacace Biotechnologies, REF V-1-

100R, Italy). To permit the molecular 

analysis of the large number of seronegative 

samples, a pooling strategy was developed, 

similar to the method described by [11]. This 

involved the pooling of four seronegative 

serum samples and the analysis of the 

mixture for the presence of HCV RNA. 

Twenty-five μl of each of the four samples 

were mixed together, and then 100μl pool 

was used for the assay. The RT-PCR 

procedure based on four major processes: 

isolation of HCV RNA from specimens using 

RNA/DNA extraction kit (Ribo-Sorb, Sacace 

Biotechnologies, REF K-2-1, Italy), reverse 

transcription of the RNA using reverse 

primer and M-MLV reverse transcriptase 

provided with the kit and incubated in 

thermal cycler at 37oС for 30 minutes, and 

then the cDNA was amplified by PCR with 

primers specific for the 5' untranslated region 

of the viral genome. The amplification 

were carried as follows: 95ºC for 5 min, then 

42 cycles of 95ºC for 30 sec, 67ºC for 30 sec, 

and 72ºC for 30 sec, followed by a final 

extension at 72ºC for 1 min. After that 

detection of the amplified products was done 

on agarose gel. The kit contains the internal 

control which may be used in the isolation 

procedure and serves as an amplification 

control for each individually processed 

specimen and to identify possible reaction 

inhibition. Negative and positive controls 

were extracted, reverse transcribed, and 

amplified in each batch of samples tested by 

PCR. The serum samples proved to contain 

HCV RNA by RT-PCR were further 

subjected for HCV genotype/subtype 

analysis by Re-extraction of viral RNA from 

HCV RNA-positive clinical samples utilizing 

RNA/DNA Extraction Kit, Ribo Virus (HCV 

Real-TM Genotype) (Sacace 

Biotechnologies, REF K-2/C, Italy), which is 

designed for the rapid preparation of highly 

pure viral nucleic acids. The PCR method 

used for this part of the study utilizing one 

step reverse transcriptase nested PCR using 

HCV Genotyping Kit (Genekam 

Biotechnology, Germany, Ref.MK757). 

   This ready to use PCR kit contains primers, 

buffers, PCR master mix, positive control, 

negative control, molecular marker and 

loading dye. The procedure was done 

according to manufacturers’ instructions. 

Statistical analysis 

    Finally, we analyzed the data by Statistical 

Package for Social Sciences SPSS version 

(23) software and descriptive tests including 

frequency mean and standard deviation. The 

research was approved by ethical committee 

at Hawler Medical University - College of   

Health Science.  

 

 

 

 



Genotypic detection  of Hepatitis C infection among multi-transfused  thalassemic patients in Erbil                     Fattma A Ali 

 City by using real time PCR 

 

 

Diyala Journal of Medicine                                                       32                                                        Vol. 13, Issue1, October 2017 

 

Result  

     Out of (176) patients with thalassemia 

HCV detection was done by HCV RNA-PCR 

to all patients and only (61) samples were 

showing positive results. Genotypes was 

detected including: (gene-1a, gene-1b, gene-

2, gene-3, gene-4, gene 1a,4, gene 1a,2,4,  

 

 

gene-1b,2 and gene 1b,4). the most prevalent 

gene in our study  gene-3 (20/61,32.8%) 

followed by gene-1a  (16/61, 26.2%) and 

then gene 1b, 4 and gene-4 (6/61, 9.8%) 

respectively.  

 

Table (1): The types and total number of detected HCV Genotype in thalasemmia patients. 

Type of gene Number of samples Percentage% 

gene- 1a 16 26.2 

gene-  1b 5 8.1 

gene-1b,2 1 1.6 

gene- 1b,4 6 9.8 

gene- 2 4 6.6 

gene- 3 20 32.8 

gene- 4 6 9.8 

gene- 1,2 and 4 1 1.6 

gene-1,4 2 3.3 

Total 61 100% 

 

   Table (2) show that HCV more prevalent 

among male thalassemia patient 35(57.4) 

than female   thalassemia patient 26 (42.6), 

difference between type of gene in male and 

female patients in which the most common 

genotypes that appear among male patients 

was gene-3  (13/61, 371%), gene-1a (7/61, 

20%) and gene 1b,4 (5/61, 14.3%) 

respectively. While among female patients 

the most common type of gene was gene-

1a(9/61, 34.6%)  and gene-3 (7(/61, 6.9%) 

although there is a difference in the number 

of genotypes between male and female 

patients but there is no  significant 

differences between gender (male and 

female) according to type of gene (P-value = 

0.063)  as shown in table (3). 

 

 

Table (2): The relation between sex  and genotype. 

 

     In total of (61) patients with thalassemia, 

showing positive hepatitis C virus detection 

test (35) of them male and (26) were female. 

As appear in table (3) the differences 

between the mean of the male and female of 

the patient's samples, although there is a 

difference in the number of between male 

and female patients but there is no  

significant differences between gender (male 

and female) according to number of samples 

(P-value = 0.063). 

 

Sex gene-1a gene-1b gene-2 gene-3 gene-4 gene-1,4 gene-1,2,4 gene-1b,2 gene1b,4 
Total 

Male  
No. (%) 

7 
(20%) 

 

2 
(5.7%) 

3 
(8.6%) 

13 
(37.1%) 

3 
(8.6%) 

1 
(2.9%) 

1 
(2.9%) 

0 
5 

(14.3%) 

 
35 

(57.4%) 

Female 
No. (%) 
           

9 
(34.6%) 

3 
(11.5%) 

1 
(3.8%) 

7 
(26.9%) 

3 
(11.5%) 

1 
(3.8%) 

0 
 

1 
(3.8%) 

1 
(3.8%) 

26 
(42.6%) 

Total 
             16 

(26.2%) 
5 

(8.2%) 
4 

(6.6%) 
20 

(32.8%) 
6 

(9.8%) 
2 

(3.3%) 
1 

(1.6%) 
1 

(1.6%) 
6 

(9.8%) 

61 
(100%) 
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Table (3): Show the mean and Std. Deviation between male and female. 

 

 

 

 

Discussion 

    The results of this study showed that in 

Erbil city of Iraqi Kurdistan 61 out of 176 

(34.65%) of thalassemia patients were 

infected with HCV as shown in table 3. 

Transfusion transmitted infection have 

always been a major problem in multi 

transfused patients in past. This study is the 

most comprehensive to data on ascertaining 

related viral infections amongst a group of 

thalassemia in Erbil City of Iraqi Kurdistan. 

Studies from other countries where shown 

that the thalassemia is common health 

problem and showed varying rates of HCV 

for example  Ninavha City - Iraq [17]. The 

result of this study lower than result reported 

by Al-Kubaisy et al (2004) who  found a 

prevalnce of 61.5% in large study for Iraqi 

thalassemic patients in Baghdad [18]. while  

higher than Muhsin et al (2013) found a 

prevalence of 25% in Bbylon [19]. On the 

other hand lower than results recorded in 

Egypt 75% this is a relatively high 

percentage, keeping in mind that all the 

donated blood is regularly screened for HCV 

at all thalassemia centers in Egypt [20].  

Lower than some reports from Saudi Arabia 

infection was 63%, and 40% in Bahrain [21]. 

Higer than  Italy 44% [22] and  lower than 

India 16.7%  [23].   However, this figure was 

lowered upon confirmation of anti HCV by 

recombinant immunoblotting assay to 19.5%. 

In different parts of the world the prevalence 

of HCV infection in thalassemic patients 

differs in Malaysia 22.4% [24] and Lebanon 

14% [25].  

              

   There are many reasons for lower 

prevalence in our country, including 

awareness about hepatitis C and other blood-

borne diseases indicating more advanced 

blood safety. Thalassemic patients may 

acquire HCV through the administration of 

HCV infected blood collected during the 

donor window period. 

    There is a great variation of the prevalence 

rate of HCV in thalassemic patients among 

different parts of the world, although 

difference in laboratory technique can play a 

role in this variability also. 

    The types of HCV genotypes was detected 

including: (gene-1a, gene-1b, gene-2, gene-3, 

gene-4, gene 1a, 4, gene  1a, 2, 4, gene-1b,2 

and gene 1b,4),the most prevalent gene in our 

study  gene-3  20(32.8) followed by gene-1a  

16(26.2) and then gene 1b,4 and gene-4 

6(9.8) respectively. While HCV genotypic 

distribution among Al-Yarmouk Teaching 

Hospital, Al-Kadhimiya Teaching Hospital, 

and Al-Karama hospital  in Baghdad recorded 

that the predominant HCV genotype was 4, 

detected in 12/29 (41.38%), whilst genotypes 

1a and 1b were found in 10/29 (34.48%) and 

4/29 (13.79%), respectively. One of 29 

(3.45%) had genotype 3a and two of 29 

(6.90%) had mixed infection with 1b & 4  

[26]. According to Ludwig et al., (1994) 

staging system HCV RNA was performed by 

RT-PCR to detect 65 anti-HCV-positive 

patients [27]. HCV RNA was detected in 33 

patients (51%); 18 (55%) had genotype 1, 

Sex 

 N 

 

 

% Mean 

Std. 

Deviation 

Std. Error 

Mean 

Gene type Male 35 57.4 5.14 2.510 .424 

Female 26 42.6 3.96 2.323 .456 
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three (9%) had genotype 2, three (9%) had 

genotype 3 and nine (27%) had genotype4 . 

      Although there is a difference in our study  

between male and female regarding  HCV.  

HCV more prevalent among male  

thalassemia patient 35(57.4) than female   

thalassemia patient 26(57.4) and there were 

differences in number  of  HCV genotypes 

between male and female patients but there is 

no  significant differences between male and 

female (P <0.05), in which the most common 

genotypes that appear among male patients 

was gene-3  13(37.1), gene-1a 7(20) and gene 

1b,4 5(14.3) respectively. While among 

female patients the most common type of 

gene was gene-1a  9(34.6) and gene-3  

7(26.9). Shakeri  et al., [28]  from Iran 

mention that the association between the 

HCV antibody positivity and sex was not 

statistically significant  (P <0.05). Overall, 

the prevalence of antibodies  against HCV in 

women and men was 0.14% and 0.29% 

respectively. 

   Although there is a difference in our study  

between male and female regarding  HCV.  

HCV more prevalent among male  

thalassemia patient 35(57.4) than female   

thalassemia patient 26(57.4) this was in 

agreement with studies recovered by Raham 

in Diayla [29]. Whereas females have a 

higher prevalence in Iran  [30]. Males and 

females are similarly affected according to 

Ansar and Kooloobandi study in north Iran  

[30]. 

    There is no statistically significant relation 

between sex and thalassemic patients with 

HCV dissimilarity was statistically not 

significant when compared to negative 

patients because male gender was already 

more recruited in the study. 

    The reason for this wide range between our 

study and others  can be due to differences in 

the total prevalence of selected population. 

this is a relatively high percentage keeping in 

mind that all the donated blood is 

regularly screened for HCV at all thalassemic 

Centers in Iraq. 

     In conclusion, geographical distribution of 

various genotypes of HCV is useful for 

understanding the epidemiological status, 

detection of mode and source of infection. 

Preservation of screening and development 

and update of its laboratory methods seems to 

be the sole beneficial decision. PCR 

technique is essential to detect and treat 

active infection. 
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