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ABSTRACT 
 
          Although regular blood transfusion improves the overall survival of children with β-thalassemia, it carries 
a definite risk of acquiring transfusion-transmitted infections. Numerous studies have reported different 
prevalence of hepatitis C among these children. The aim of this study was to look into the prevalence of HCV 
sero-positivity among multi- transfused β- thalassemic children in one of Upper Egypt governorates; Sohag. It is 
a prospective study conducted at Sohag University Hospital in the period from March to August 2010. Sixty 
four thalassemic children; 57 with thalassemia major and 7 with thalassemia intermedia, were enrolled in this 
study. Their sera were tested for anti-HCV antibodies using third generation ELISA kits. Thirty-one (48.4%) 
patients were found to be HCV antibody positive. Older age, younger age at first blood transfusion, increased 
number of transfusion units, having thalassemia major, and receiving blood donated with instrict donor selection 
were significantly associated with a higher prevalence of HCV infection. We concluded that we still have a very 
high HCV prevalence which calls for adoption of stricter donor selection criteria, rigid implementation of 
quality control measures and use of more sensitive and specific techniques for HCV testing. 
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Introduction 
 

Thalassemia is the most prevalent hereditary hemoglobin disorder in the world (Lo and Singer, 2002). In 
Egypt, b-thalassemia is the most common type with a carrier rate varying from 5.3% to ≥9% and a gene 
frequency of 0.03. So, it was estimated that 1000/1.5 million per year live births suffer from thalassemia disease 
in Egypt (El-Beshlawy and Youssry, 2009)  

Regular blood transfusion comprises a major essential for management of thalassemia which puts these 
patients at a higher risk of developing related complications, among which is transmission of infectious agents 
especially HCV, HBV and HIV (Ragab et al., 2010). 

HCV infection has gained importance as one of the major complications in multiply transfused patients as 
HCV is prevalent among the general population and hence among blood donors (Karimi and Ghavanini, 2001). 
Egypt has the highest prevalence of antibodies to hepatitis C virus (HCV) in the world, estimated nationally at 
14.7% (El-Zanaty and Way, 2009). Globally, seroprevalence of HCV is 0.2% in children <11 yr of age and 
0.4% in children ≥11  yr of age (Yazigi and Balistreri, 2011). Surprisingly, this prevalence is about 10 times 
higher, reaching about 5.8% among healthy Egyptian children as reported by Barakat and El-Bashir, 2011. 

Screening of blood donors for HCV antibody has decreased the risk of transfusion-associated HCV 
infection. However our multi-transfused patients are still at risk of acquiring infection due to the large reservoir 
of HCV in the community, exposure to subtypes that couldn't be detected by current techniques and blood 
donation of recently infected persons with negative serological results (window period) (Omar et al., 2009). 

 Numerous HCV prevalence studies in Egypt have published various estimates from different Egyptian 
communities. This considerable variability may be attributed to heterogeneity of studied populations, different 
study designs, and variable sensitivity of laboratory tests. We need to estimate our own figures and update our 
knowledge about the prevalence of this infection particularly among the high risk groups to assess the efficacy 
and to highlight weak points of our preventive strategies.  

Thus, the aim this study was to look into the prevalence of HCV sero-positivity among multi- transfused β- 
thalassemic children in one of Upper Egypt governorates; Sohag.  

 
Patients and methods 

 
This cross-sectional study included 64 children with a confirmed diagnosis of β-thalassemia, admitted to the 

Pediatric Department, Sohag University Hospital for blood transfusion in the period from March to August 
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2011. They consisted of 57 children with thalassemia major and 7 children with thalassemia intermedia. Patients 
who received less than 6 transfusions were excluded from the study. 

The patients were subjected to a full history taking including age at first blood transfusion,   number of 
transfused units, inter-transfusion time interval, type of blood component received and history of splenectomy. 
As many patients received their blood transfusion from the Regional Blood Bank in addition to the University 
hospital blood bank, the source of blood was recorded.  

Additionally, a thorough clinical examination was performed, emphasizing the presence or absence of 
jaundice and size of the liver and spleen. . Informed consent to participate in the study was obtained from all 
patients' guardians. 

After explaining the procedure to the patients, five cc of venous blood was collected from each patient 
using a sterile plastic syringe. One cc was mixed with EDTA and used for a complete blood count (CBC). The 
blood samples were allowed to clot at room temperature for 30 minutes and then centrifuged for 10 minutes. 
Sera were separated, alliquoted and stored at –20° C until used.  

Testing for HCV antibodies was carried out using the third generation ELISA by the ARCHITECT Anti-
HCV system which is chemiluminescent microparticle third generation immunoassay (CMIA) for qualitative 
detection of antibodies to hepatitis C virus (anti HCV) in human serum and plasma. HCV seropositivity was 
defined by a ratio of optical density to the cut-off value ≥1. Samples with a ratio between 0.8 and 1.0 (gray 
zone) were retested in duplicate, and those repeatedly ≥1.0 were considered positive. 

Data were analyzed using Microsoft Excel version 7 and SPSS (Statistical Package for the Social Science). 
Data were expressed as means and standard deviation (SD) and group differences were compared by using the 
Student (t) test and Chi square test whenever applicable. Probability levels <0.05 were considered significant. 

 
Results: 

 
Sixty four thalassemic children, 45 (70.3%) boys and 19 (29.7%) girls were enrolled in this study. Fifty 

seven children (89.1%) were diagnosed as thalassemia major and 7 (10.9%) as thalassemia intermedia. Out of 
the 64 patients, 31 were anti-HCV positive by ELISA corresponding to a 48.4%.  The demographic, clinical and 
laboratory data of our patients are illustrated in table (1). 

 
Table 1: Baseline data of the studied cases (n=64): 

Variable Studied cases 
Age  (yrs) 6.15 ± (3.1) 
Age at 1st blood transfusion (months) 13 ± (11.5) 
Inter-transfusion period (days) 37.1 ± (18.7) 
Number of blood transfusions 31 ± (22.2) 
Pallor 41 (64.06%) 
Jaundice 20 (31.25%) 
Splenectomy 
• Yes 
• No 

 
18 (28.13%) 
46 (71.87%) 

Type of blood Received: 
• Washed packed RBCs. 
• Packed RBCs. 

 
11 (17.18%) 
53 (82.82%) 
 

Source of blood 
• Sohag University Hospital blood Bank 
• Sohag Regional blood Bank 

 
34 (53.13%) 
 
30 (46.88%) 

Serological testing (HCV antibody) 
• Positive 
• Negative 

 
31 (48.44%) 
33 (51.56%) 

Data are expressed as mean ± (SD) or No (%). 
 
Our results revealed a significant statistical difference between patients with positive HCV antibody and 

those with negative HCV antibody as regards the present age, age at first blood transfusion, number of previous 
transfusions, type of thalssemia and source of blood. (p=<0.05). (Table 2). 
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Table 2: Comparison of data of HCV antibody positive (n=31) and HCV antibody negative patients (n=33): 

Variable HC +VE HC – VE 
P value 

Age (years) 7.55 (2.92) 4.83 (2.70 0.0003* 
Sex 
• Female 
• Male 

 
8 (42.11%) 
23 (51.11%) 

 
11 (57.89%) 
22 (48.89%) 

 
0.51 

Age at 1st bl. transfusion  (months) 10.09 ± (6.9) 15.87 ± (14.06) 0.04* 
Inter –transfusion period (days)  33.09 ±  (14.03) 41.2 ±  (22.04) 0.09 
Number of previous transfusion 53.16 ±  (25.39) 21.18 ± (11.05) 0.001* 
Type of thalassemia 
• Intermedia 
• Major 

 
0 (0%) 
31 (54.38%) 

 
7 (100%) 
26 (45.62%) 

 
0.011* 
 

Type of blood. Received 
• Washed packed RBCs 
• Packed RBC 

 
4 (36.36%) 
27 (50.94%) 

 
7 (63.63%) 
26 (49.06%) 

 
0.38 
 

Source of blood 
• Sohag University Hospital blood bank 
• Sohag Regional blood bank 

 
22 (64.70%) 
9 (30.0%) 

 
12 (35.30%) 
21 (70.0%) 

 
0.006* 

Data are expressed as mean ± (SD) or No (%). 
 

Discussion: 
 
Early and regular blood transfusion therapy in patients of β-thalassemia decreases the complications of 

severe anemia and prolongs survival (Mansour et al., 2012). This is particularly true in patients who are 
fortunate enough to receive an adequate, regular iron chelation therapy, and are therefore protected from organ 
damage by iron overload (Prati, 2000). However, if there is a breach in “safe blood transfusion”, these patients 
are confronted by new clinical challenges, particularly in the form of transfusion transmitted diseases, especially 
HCV, HBV and HIV infections (Shah et al., 2010). 

Fortunately, HIV infection is still not a problem in our country (Boutros and Skordis, 2010), and HBV 
infection can be, to a great extent, prevented by active immunization. In Egypt, compulsory immunization has 
been started in 1992 with one of the recombinant HBsAg vaccines and is delivered as a three dose series at 0, 1, 
and 6 months. This three doses schedule induces a protective response in more than 90% of healthy adults and 
children (Rivkina, 2002). Unfortunately, this is not the case in HCV infection which is currently the most 
significant public health problem in Egypt. 

Studies on the prevalence of HCV infection among thalassemic patients ranged from 4% to 85% (Di Marco 
et al., 2010). The reason for this wide range can be due to differences in the type and sensitivity of tests and also 
to differences in the total prevalence of selected population (Mirmomen et al., 2006). In Egypt, Rao et al. (2002) 
studied the geographic distribution of HCV sero-positivity in patients with thalassemia and found that 46.2% in 
the Delta region were HCV positive, which is the highest prevalence in Egypt, compared to 38.6% in Big Cairo 
and 37.8% in Upper Egypt. 

Among Egyptian thalassemic children, numerous HCV prevalence studies have published various estimates 
from different Egyptian communities. Thus, this study was performed to evaluate the prevalence of HCV sero-
positivity among frequently transfused β- thalassemic children in our locality; Sohag. 

Detection of HCV antibodies in the current study was performed using the third-generation ELISA test, 
which is highly sensitive (> 99%) and specific (99%) in immune-competent patients. It is also an available, 
inexpensive method but as it depends on detection of HCV antibodies,   the recently HCV infected patients who 
are negative for these antibodies will be missed.  

In the present study, HCV antibodies were detected in 31 out of 64 thalassemic children, with prevalence of 
(48.4%). This is a relatively high percentage, keeping in mind that all the donated blood is regularly screened for 
HCV at all thalassemic centers in Egypt, including ours. However, this result is in concordance with El-
Faramawy and co-workers (2012) who reported a prevalence of HCV antibodies of 48% among 67 thalassemic 
children from Qena, Upper Egypt.  It is also comparable to the result reported by Omar et al. (2009) who studied 
the prevalence of HCV among 174 thalassemic children in Cairo and found it to be (51.7%). Among 200 
thalassemic children studied by Mansour and associates (2012) in Mansoura, Egypt, 81 children were HCV 
antibody positive with a prevalence of 40.5%, which is also consistent with our result. 

On the other hand, higher prevalence of 63% and 66.7% of transfusion-dependent beta-thalassemia major 
children in Cairo was reported by Ragab and colleagues in 2010 and 2012 respectively. A similar HCV 
prevalence of 74.2% among thalassemic children in Cairo was previously estimated by El-Beshlawy et al. 
(1996). This high prevalence in Cairo University hospital where all the previous studies were done can be 
explained by the fact that it is the biggest hospital in Egypt and it is the main referral center for all hospitals and 
medical centers around the country.  
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In different parts of the world, the prevalence of HCV infection in thalassemic patients differs. Some 

countries have lower prevalence than that estimated by our study: 32% in India (Madhusudhan and Thyagarajan, 
2012), 22.4% in Malaysia (Jamal et al., 1999) and 14% in Lebanon (Ramia et al., 2002). Others have higher 
prevalence than ours: 63% in Saudi Arabia (Alavian et al, 2010), 60% in Pakistan (Bhatti et al., 1995), and 85% 
in Italy (Prati et al., 1998).  This variation in results can be attributed to the different total prevalence of HCV 
infection among the general population, and hence among blood donors, and also to the different types of tests 
used for HCV antibody detection. 

The current study found a statistically significant relation between HCV seropositivity and both the present 
age of patients and age at first blood transfusion. This relation can be explained by the higher number of blood 
transfusion in older age with increasing risk of exposure to HCV, and application of less effective protective 
programs and screening tests in the past. In our hospital, Sohag University hospital, second generation ELISA 
was used until 1999 when use of third generation ELISA tests started.  

This result is in accordance with the Egyptian studies carried by Zaki et al. (2003) and Omar et al. (2009), 
the American study of Cunningham et al. (2004) and the Iranian study of Mirmomen et al., (2006).  

In this study, a significant statistical relation was detected between type of thalassemia and HCV 
seropositivity where 7 thalassemia intermedia and 57 thalassemia major children were studied. All HCV 
positive children had thalassemia major while none of the thalassemia intermedia patients was infected (P= 
0.01). This relation may be attributed to the infrequent blood transfusion and hence decreased risk of exposure 
to HCV infection in thalassemia intermedia patients. Splenectomy in thalassemia major patients may had a role 
in increasing the risk for acquiring HCV infection. However, the small percentage of the thalassemia intermedia 
patients to the total number of patients enrolled in the study makes this relation questionable. 

Our result is in agreement with Mirmomen et al. (2006) who reported HCV seropositivity in (14.9%) of 
thalassemia intermedia compared to (85.1%) of thalassemia major patients. Contrary to our result, Ocak et al. 
(2006) who studied the prevalence of HCV in thalassemic children in Turkey recorded no significant statistical 
difference in the prevalence of HCV between thalassemia major and intermedia patients receiving the same 
number of blood transfusion. He attributed this result to that prevalence of HCV is affected by the number and 
frequency of blood transfusion not the type of thalassemia.  

In our study, Anti-HCV antibody positivity was significantly higher with increased number of blood 
transfusion. It was observed in other studies that the number of blood transfusions received by anti-HCV 
antibody positive thalassemia patients was significantly higher than that of anti-HCV antibody negative 
thalassemic patients (Cunningham et al. 2004, Ocak et al, 2006 and Ragab et al., 2009).  

 In our study, a significant statistical difference between HCV positive and HCV negative patients as 
regards the source of blood whether from Sohag university hospital blood bank  or the Regional blood bank, 
although donor's blood screening was performed by third generation ELISA in both centers. We noticed that 
blood donors who donated their blood in Regional blood bank should have filled a Questionnaire form before 
donation. This Questionnaire included history of exposure to any risk factor for HCV infection as any skin 
piercing process, sutures or surgical operations in the last 6 months. It also included a history of multiple sexual 
relations, history of jaundice or any liver problem, history of any drug intake and family history of hepatitis. 
Presence of any suspicious history would exclude this donor from blood donation. In Sohag university hospital 
blood bank, this Questionnaire wasn't regularly followed for all blood donors. 

  
Conclusion: 

  
This study showed a high prevalence of HCV infection 48.4% among Egyptian thalassemic children 

undergoing regular transfusion therapy in Sohag University Hospital. This high prevalence was related to the 
age of the patients, age at first blood transfusion, number of transfused units, having thalassemia major and 
receiving blood donated with non-strict donor selection. Adoption of stricter donor selection criteria, rigid 
implementation of quality control measures and use of more sensitive and specific testing for HCV is 
recommended. 
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