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INTRODUCTION 

 

Thalassemia is blood disorder passed down through families caused in which the 
body makes an abnormal form or inadequate amount of hemoglobin. Hemoglobin 
is the protein in RBCs that carries oxygen, leading to hemolytic anemia. Hemolytic 
anemia in patients with thalassemia necessitates repeated blood transfusions. 
Multiple transfusions are associated with complications, such as hepatitis B and C 
and certain sexually transmitted disease like, HIV infections, syphilis infection and 
iron can build up in tissues. This study aimed to determine the prevalence of 
hepatitis C in children with multi-transfused thalassemia. 

 
MATERIALS AND METHODS 
 
This study was carried at the Department of Microbiology, Shree Meghaji Pethraj 
Shah Medical College and Guru Govind Govt. Hospital, Jamnagar from January 
2017 to December 2018. Patients with thalassemia who received multiple blood 
transfusions were included in this study. 
 
RESULTS 
 
Serum samples from 227 patients are, including 134(59.1%) boys and 90(40.9%) 
girls, were tested using enzyme-linked immune sorbent assay kits for hepatitis C. 

Of them 38(16.7%) were reactive for hepatitis C virus antibodies. 
 

CONCLUSION 
 
Sensitive screening tests, strict guidelines for donor selection before blood 
transfusion in thalassemia management are needed for prevention of transfusion 
related infections among thalassemic patients. 
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Hepatitis C Virus (HCV) falls in to the genus Hepacivirus, a 
member of the family Flaviviridae, and is a single stranded 
RNA virus. An estimated 180 million people are affected by 
HCV infection, with a worldwide prevalence of 2%, accounting 
for 3 million people every year [1]. HCV is mostly transmitted 
through the prenatal route, thereby making it a common 
complication of multiple blood transfusions. It enters liver cells 
and causes severe inflammation in the liver [2]. HCV infection 
chronically causes cirrhosis and hepatocellular carcinoma [3,4]. 
During 2010–2019, 1.83 million people ≤ 65 years of age died 
from HCV infection [5]. As per study done by WHO, 170 million 
people are affected by HCV all over the world [6]. 
 
Thalassemia is blood disorder passed down through families 
caused in which the body makes an abnormal form or 
inadequate amount of hemoglobin. Hemoglobin is the protein 
in RBCs that carries oxygen, leading to hemolytic anemia. 
Patients with thalassemia develop mild or severe anemia. 
Severe anemia can organ damage and lead to death. α-
thalassemias results from HBA1 and HBA2 mutations, due to 
this reduction of alfa globin chain effectively, leading to fewer 
α-globin chains with excess beta chains in adults and gama 
chains in newborns. β-thalassemias results from HBB 
mutations on chromosome 11, passed down through families 
recessively, resulting in reduction or absent beta-chain 
[7].Treatment of thalassemia major mainly involves repeated 
blood transfusions at several intervals, which can lead to iron 
can build up in tissues. Excess of iron in tissues in thalassemic 
patients can be treated with chelation therapy with EDTA. 
More severe forms of thalassemia, such as severe anemia 
lasting over 2 weeks, often require frequent blood 
transfusions, possibly every few weeks. By this we can reduce 
growth deficiency, organ destruction and bone impairment, 
and improving activities of daily living and quality of life [8,9]. 
Multiple transfusions are associated with complications, such 
as hepatitis B and C and certain sexually transmitted disease 
like, HIV infections, syphilis infection and iron can build up in 
tissues [10]. The β thalassemia disorders pose a significant 
health burden in India. The average prevalence of β 
thalassemia carriers is 3%–4% which translates to 35 to 45 
million carriers in our multi-ethnic and culturally and 
linguistically diverse population of 1.21 billion people which 
also includes around 8% of tribal groups according to the 
Census of India 2011. Several ethnic groups have a much 
higher prevalence (4%–17%), 7%–25% of who develop HCV 
infection due to multiple transfusions [11-13]. Present study done 
for to find out the frequency of HCV infection and risk factors 
in children with multi-transfused thalassemia to establish 
preventive strategies and investigate the efficacy of routine 
screen methods for the find out HCV infected donor. 
 
 
 

 

 

This study was carried at the Department of Microbiology, 
Shree Meghaji Pethraj Shah Medical College and Guru Govind 
Govt. hospital, Jamnagar, from January 2017 to December 
2018. During the study, serum samples were collected from 
227 patients with thalassemia who received multiple blood 
transfusions.  
 
All needed history of thalassemic children taken by detailed 
interviewing of the patient and/or there relative such as age, 

duration and how many time they received blood. Total 5 ml of 

blood sample was withdrawn by venipuncture using sterile 
disposable syringes by aseptic precautions of each patient 
after that blood inject in to the clot activator red vaccute. Then 
this whole blood was rotate by 10000 rpm for 5 min for serum 
separation. After that clear serum was transferred into sterile 
vials by using pipette. After that an ELISA test done for 
qualitative detection of antibodies to hepatitis C virus (Anti-
HCV) in human serum as per kit manual. The kit used in 
testing was Qualisa 3rd generation enzyme linked 
immunosorbent assay for detection of antibody to HCV in 
human serum which was manual ELISA method. The 
absorbance value was taken in ELISA reader at 450 nm with 
600 nm-700 nm as reference, after that cut-off value was 
calculated by adding 0.3 to average absorbance value of 

negative control (COV=Av.NC+0.3) and interpreted result as 
per manufacturer’s kit inserts if sample with absorbance value 
less than cut-off value considered non-reactive and more than 
cut-off value considered reactive for HCV antibodies. Initially 
reactive sample retested in duplicate, if these samples that do 
not react in either of duplicates are consider negative. If 
sample is repeatedly reactive in either of duplicated are 
consider repeatedly reactive. 

 

 
 

227 thalassemic children were included in this study, out of 
these 134 (59.1%) boys and 93 (40.9%) girls. Of them, 
38(16.74%) were positive for anti-HCV antibodies. The HCV 
seroprevalence in boys and girls was 15.67% and 18.27%, 
respectively. Among HCV-positive patients with thalassemia, 
the majority cases were found in 9–12 years age group at 
17(44.74%) cases. The majority cases of hepatitis C virus 
infection detected in children who received ≥ 100 blood 
transfusions (52.94%),while the lowest was seen in patients 
with fewer than 25 transfusions, indicating that the hepatitis C 
virus infection was directly proportionate with the number of 
blood transfusions (Tables 1–3). 

 

  
No. of patients 

(n=227) 
Reactive to anti-HCV 

antibodies (n=38) 

Male 134 21 (55.3%) 

Female 93 17 (44.7%) 

Total 227 38 (16.74%) 

Table 1. Sex Distribution of the Prevalence of Anti 
Hepatitis C Virus Antibodies in Children with Beta 
Thalassemia. 

 

Age 
(years) 

No. of patients 
(n=227) 

Reactive to anti-HCV 
antibodies (n = 38) 

<2  12 1 (8.33%) 

2–4  41 1 (2.43%) 

5–8  60 5 (8.33%) 

9–12  45 17 (37.78%) 

12–18  69 14 (20.29%) 

Table 2. Age Distribution of the Prevalence of Anti-
Hepatitis C Virus Antibodies in Children with Beta 
Thalassemia. 
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Number of 
transfusions 

No. of 
patients 
(n=227) 

Reactive to anti-HCV 
antibodies (n=38) 

0–25 77 3 (3.9%) 

26–50 68 06 (8.8%) 

51–75 33 09 (27.3%) 

76–100 30 11 (36.7%) 

>100 17 09 (52.9%) 

Table 3: Association of the Number of Blood 
Transfusions with Hepatitis C Virus Infection in 

Children with Beta Thalassemia. 

 

 
 

HCV infection in Indian children with thalassemia showed a 
prevalence rate between 7.8% and 60% [14]. The prevalence 
of HCV infection in present study was 16.74% similar to Modi 
et al., Agarwal et al. and Mukharjee et al. studies (Table 4) [15-

16]. 

 

Study 
Hepatitis C 

virus 
infection 

Male Female 

Present study 16.74% 55.30% 44.70% 

Mukherjee et al.[14] 24.64% - - 

Modi et al.[15] 20.40% 68.40% 31.60% 

Agrawal et al.[17] 24.00% - - 

Table 4. Comparison of the Seroprevalence of 
Hepatitis C Virus Infection in Children with Beta 
Thalassemia between the Present and Previous 
Studies. 

 

In previous studies involving children with thalassemia, HCV 
infection showed no significant difference between boys and 
girls while showing a positive correlation with the number of 

blood transfusions. The risk of acquiring HCV infection 
increases with an increased number of transfusions which is 
supported by Surani et al. Modi et al., and Agarwal et al. 
studies (Table 5) [15-16].  

 

Number 
of 

transfusi
ons 

Present 
study 

Chandani 
et al.[15] 

Modi D 
et al.[14] 

Agraw
al et 
al.[16] 

0–25 3.89% - 
14.60% 10.70% 

26–50 8.82% - 

51–75 27.27% 7.69% 
9.50% 15.50% 

76–100 36.66% 18.18% 

>100 52.94% 40.00% 35.60% 28.00% 

Table 5. Association of the Number of Blood 
Transfusions with Hepatitis C Virus Infectionin 
Children With Beta Thalassemia in the Present and 
Previous Studies. 

 

 
 

In our study, HCV infection showed no sex predilection in 
children with multi-transfused thalassemia. The incidence of 
HCV infection tended to increase with the number of blood 
transfusions. The major reasons for transmission are the non-
availability of vaccines against HCV. Patients with thalassemia 
may be infected during the transfusion of hepatitis C virus 
infected blood during the donor window period. The only way 
to prevent HCV infection in patients with multi-transfused 
thalassemia is by establishing standard and cost-effective 
testing methods other than ELISA techniques and effective 
guidelines for screening of blood and early detection of HCV 
infection, particularly in the window period. Pre-donation 
screening of blood donors for Transfusion Transmissible 
Infections (TTI) is the practice by which a prospective donor is 
tested for the presence of HCV infection a single rapid or quick 
method, and donation is deferred if the test is reactive for HCV 
antibody. 
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