Infection of Hepatitis B Virus and Hepatitis C Virus in Thalassemia
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Abstract: Thalassemia disease remains incurable and causes many complications.
People with thalassemia major require routine lifelong blood transfusions. A main risk
of transfusion is infection with diseases transmitted through blood, which is among the
most frequent causes of death in thalassemia patients. Transfusion-transmitted
infections (TTls) include hepatitis B and hepatitis C. This study aimed to determine the
prevalence of hepatitis B and C in thalassemia patients in Ciamis Regency and
examine the relationship between transfusion frequency and these infections. The
method was a cross-sectional study on thalassemia patients who received blood
transfusions. The study included 191 thalassemia patients at Ciamis Hospital from
January to June 2023. Purposive sampling selected 89 patients as the sample.
Hepatitis B and C tests used immunochromatography. The prevalence of Hepatitis C
Virus and Hepatitis B Virus infections in thalassemia patients in Ciamis Regency was
2.2% and 3.4%, respectively. The chi-square test showed a significant relationship (p
< 0.05) between transfusion frequency and hepatitis B and C infection in thalassemia
patients. This result suggests a risk of hepatitis B and C infection. Thalassemia
patients are potentially susceptible to blood-borne Hepatitis C Virus and Hepatitis B
Virus. These infections increase morbidity due to transfusion therapy. Routine
inspection for Hepatitis B Virus and Hepatitis C Virus is essential for thalassemia
patients. These results emphasize the need for strict screening protocols in blood
transfusion processing.
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INTRODUCTION

Thalassemia is a congenital recessive disorder caused by the lack or absence
of the synthesis of the haemoglobin beta-globin chain (Ahmed et al., 2018). The
disease is characterised by the reduction or absence of alpha chains or beta globins,
two protein subunits of the Hb molecule (Dutta et al., 2023). Thalassemia is the most
common genetic disease worldwide. This disease is caused by the bone marrow's
inability to make protein to produce Hb (Kandi et al., 2021a). According to data from
the World Health Organization (WHO), the prevalence of thalassemia (also called
thalassemia minor) in Indonesia is 6-10%, meaning that 6-10 people out of every 100
are carriers of the thalassemia gene. According to data from the Indonesian
Thalassemia Foundation, the number of people with thalassemia in Indonesia
increased from 4,896 in 2012 to 9,028 in 2018. The prevalence of thalassemia reaches
2.51t0 15% in 11 countries in the Southeast Asian region (WHO, 2021b)

Blood-borne infections are the second most common cause of death in
thalassemia patients. Thalassemia patients who receive routine blood transfusions are
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at higher risk of contracting Hepatitis (Naz et al., 2023), especially if the blood is not
thoroughly screened for the virus. (Maffei et al., 2020). The risk of infection in
thalassemia patients is a marker of the risk of transfusion-transmitted infections due
to high exposure to blood transfusions. Hepatitis C infection is one of the most
common infections transmitted through blood (Akhtar et al., 2020). According to WHO
estimates, in lower-middle-income and low-income countries, only 83% and 76% of
blood donors, respectively, are screened using basic quality procedures. This implies
that up to 24% of donors in low-income settings may not undergo appropriate
screening, increasing the risk of transfusion-transmitted infections (WHO, 2025). So,
HCV infection remains the most common disease in thalassemia patients (Origa,
2023).

Hepatitis is a systemic infection that often attacks the liver. The five most
common hepatitis viruses are hepatitis A virus (HAV), hepatitis B virus (HBV), hepatitis
C virus (HCV), hepatitis D virus (HDV), and hepatitis E virus (HEV) (Li et al., 2023). All
these viruses are RNA viruses, except HBV, which is a DNA virus. Each virus has
different molecular and antigenic characteristics. However, the clinical symptoms
shown by all types of these viruses are similar. Hepatitis has many clinical forms,
ranging from those that show no symptoms at all to very severe ones, such as
fulminant hepatitis that can lead to death. Other symptoms can range from cirrhosis
hepatitis, which is very common, to chronic liver disease infections that are getting
worse (Moghimbeygi & Alavian, 2020). Spread of hepatitis viruses through the blood,
including HBV and HCV (Yousuf et al., 2022). Given the magnitude of the threat posed
by the hepatitis virus, the WHO proposes an initiative to reduce hepatitis infections by
90% by 2030 (WHO, 2021).

Anti-HCV screening can be used to identify hepatitis C disease. However, anti-
HCV IgM often persists when the infection becomes more chronic, indicating active
virus replication (Lee et al., 2014). The HBsAg test, part of the HBV antigen, can be
used to check for chronic hepatitis B. This examination is also used for screening for
hepatitis B disease (Moonsamy et al., 2022). Results from previous studies conducted
in India showed that HCV infection among beta-thalassemia patients was much higher
than among other patients (Kandi et al., 2021b). Other studies show that in rural areas
with a high incidence of thalassemia, the limited quality of pre-transfusion testing in
blood banks leads to a high incidence of TTI, particularly HCV infection (Mandal et al.,
2024). Other studies show that the most significant risk factors for Hepatitis B infection
in thalassemia major patients are repeated blood transfusions and lack of HBV
vaccination (Naz et al., 2023).

Patients who receive frequent blood transfusions, especially those with
intervals of 30 days or less between transfusions, demonstrate a significantly higher
prevalence of HCV infection, and to a lesser extent, HBV. In a cohort of transfusion-
dependent B-thalassemia patients in Dhaka, individuals receiving transfusions every
<30 days had markedly higher rates of HCV and HBV seropositivity compared to those
with less frequent transfusions (p <0.0005) (Bhuyan et al., 2021). Similarly, a study of
Egyptian thalassemia patients found that a greater number of transfusion units was
significantly associated with a higher prevalence of HCV (40.5%) and HBV (29.0%)
(Mansour et al., 2012). These findings suggest that cumulative exposure through
repeated transfusions substantially raises the risk of transfusion-transmitted
infections.

Based on observations at the Regional General Hospital and POPTI of Ciamis
Regency, in 2023, 191 patients with thalassemia underwent routine blood transfusion
therapy, including 146 pediatric patients and 45 adult patients at risk of HBV and HCV

Copyright © 2025, MLTJ, ISSN 2461-0879



Medical Laboratory Technology Journal | 125

infection. Previous studies only investigated hepatitis B or hepatitis C infection and
did not look at how transfusion frequency factors into the incidence of hepatitis B and
hepatitis C infection. This research was conducted to evaluate the prevalence of
hepatitis B and C infections among thalassemia patients in Ciamis Regency and to
explore how the frequency of blood transfusions may be associated with the
occurrence of these infections.

MATERIALS AND METHODS

The cross-sectional research method was used to determine the prevalence of
hepatitis B and hepatitis C in thalassemia patients who routinely undergo blood
transfusion therapy at Ciamis Hospital. The study population comprised 191
thalassemia patients at Ciamis Hospital from January to June 2023. The sampling
technique was purposive sampling. The sample size in this study was 89 thalassemia
patients at the hospital. The inclusion criteria for this study were as follows: patients
with a confirmed diagnosis of B-thalassemia major or intermedia, who had received
regular blood transfusions for at least the past six months, who resided within the
Ciamis Regency, and participants were required to be at least two years of age to
minimize the risk of maternal antibody interference. Conversely, the exclusion criteria
included patients with known hepatitis B or C infections acquired through non-
transfusion routes, such as vertical transmission or intravenous drug use. Individuals
with a history of organ transplantation or chronic liver disease unrelated to viral
hepatitis were also excluded, as were patients with incomplete medical records,
particularly regarding transfusion history and laboratory results. Additionally, those
who declined to participate or were in critical condition at the time of data collection
were excluded from the study. The characteristics of the sample in the study are shown
in Table 1. Female respondents indicated more than men. In addition, the frequency
of transfusions is the highest, more than twice in one month, with each transfusion
requiring one blood bag.

Table 1. Characteristics of Research Subjects

Characteristic Frequency Percentage
(N) (%)

Gender

Man 45 49.9

Woman 46 50.1
Transfusion Frequency

22x per month 56 62

1x per month 35 38

Number of 1x blood
transfusion

1 blood bag 89 78
2 blood bags 2 22
Samples included 89

The tools and materials used are one package of anti-HCV examination
materials and one package of HBsAg. A 3 mL sample of whole blood was collected
via venipuncture (BD Vacutainer® non-containing the anticoagulant). Specimen
serum was examined in the laboratory. The data collection technique uses primary
data obtained from HBsAg and anti-HCV (Answer HBsAg and anti-HCV Cassette) test
results in patients with thalassemia, using the Immunochromatography method, as per
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the procedure outlined in the insert kit. Statistically, the SPSS program was used to
examine relationships among variables, which were then presented in tabular form,
narrated, and concluded. Data processing used a Chi-square test to determine the
significance of the relationship between transfusion frequency and the incidence of
hepatitis B and hepatitis C infection in thalassemia patients. This research has
received an ethical permit from the Ethics Commission of STIKes Muhammadiyah
Ciamis with letter number 004/KEPK-STIKESMUCIS/VIII/2023.

RESULTS AND DISCUSSION

The results of HBV infection with HBsAg showed a positive result of 3.4% and
HCV infection with anti-HCV as much as 2.2%, where the risk of hepatitis B infection
was higher than that of hepatitis C. The results showed the risk of HBV and HCV
infection in patients with thalassemia with transfusion therapy.

Table 2. HBsAg and Anti-HCV Examination Results

Characteristic Frequency (N) Percentage (%)
HBsAg

Positive 3 3,4

Negative 86 96,6

Total 89 100

Anti-HCV

Positive 2 2,2

Negative 87 97,8

Total 89 100

The study's results showed that the overall HCV in thalassemia patients in the
Ciamis Regency was positive at 2.2% and negative at 97.8%. The HBsAg test result
was 3.4% positive. The increased immunity of patients to the hepatitis B virus led to a
positive HBsAg result. HBsAg-negative 96.6% of patients vaccinated with the virus
may be due to repeated blood transfusions, thus reducing the vaccine's effectiveness
in those patients (Mohammed Hasan et al., 2020).

Blood transfusions are one intervention effort to save lives, such as in patients
with thalassemia. However, this intervention is not risk-free. Infections that can be
transmitted through blood transfusions include hepatitis B and hepatitis C. Many cases
of hepatitis B and hepatitis C infection occur in adult populations associated with the
use of blood transfusions. This happens because hepatitis B and hepatitis C are
transmitted through blood and body fluids, so it is a vertical transmission (Astuti &
Kusumawati, 2014).

Although blood donors are examined using immunochromatographic methods,
it is still essential to examine the source of hepatitis virus infection in multi-transfusion
thalassemia. There may be drawbacks in donor screening using this method. Nucleic
acid amplification technology (NAT) testing can be done using PCR.
Immunochromatographic tests are affordable and easy to use, but have lower
sensitivity compared to nucleic acid testing (NAT), often missing early or occult HBV
and HCV infections (Shenge & Osiowy, 2021).NAT offers higher diagnostic accuracy
by detecting viral nucleic acids during the window period, but its application is limited
in low-resource settings due to cost, infrastructure, and technical demands(Candotti &
Allain, 2013; Naidu et al., 2016). While NAT is the gold standard, ICTs remain the
practical choice in many regions despite their diagnostic limitations. This can be done
in combined testing and can save costs if performed in large-scale testing and blood
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storage facilities. Based on the results of research from developing countries, it was
concluded that the prevalence of transfusion-transmitted infections (TTls) such as
HCV, HBV, and HIV is very high in transfusion-dependent thalassemia patients; this
emphasises the high prevalence of HCV or a combination with HBV. Fragmented
blood transfusion systems and inadequate safety measures can cause these TTls.
This reduction in prevalence can be lowered by implementing policies regarding safe
blood transfusion practices, and screening donors based on quality-assured
procedures can help reduce the risk of TTls in the future (Riaz et al., 2022)

Table 3. Relationship Between Status of Infection Hepatitis B and Hepatitis C with
Transfusion Frequency

Characteristic Transfusion Frequency (%) Chi-square
(p-value)
=22x per month 1Xx per
month
HBsAg
Positive 2(2) 1(1)
Negative 70(79) 16(18) 0.020*
Total 89 100
Anti-HCV
Positive 2(2) 0(0)
Negative 70(79) 17(19) 0.007*
Total 89 100

*significant if p-value <0.05

There is a lack of robust policies regarding transfusion safety and the proper,
strict monitoring of blood banks to ensure adherence to policies and reduce the risk of
transfusion-transmitted hepatitis (20). National and regional health programs must
mandate and monitor screening procedures to reduce the risk of transfusion-
transmitted infections, such as HCV, among the general population of thalassemia
patients (Dutta et al., 2023). Table 3 shows that transfusion frequency is a significant
factor (p-value<0.05) for the occurrence of hepatitis B and hepatitis C
infections. Patients with multi-transfusion thalassemia have a high risk of developing
HCV infection (Gupta et al., 2022), so more accurate blood test screening techniques
(Al-Sharifi et al., 2019) are recommended to reduce the occurrence of TTls (Mirzaei
et al., 2021).

The process of repeated transfusion of blood and blood products is one of the
ways of transmission of HBV, HCV, and HIV to patients who need blood, especially
thalassemia patients (Riaz et al., 2022). The prevalence rate of HBV and HCV in
developing countries is higher than in developed countries due to inadequate blood
screening and blood products to be transfused, improper blood collection safety
practices, high-risk sexual behaviour, socio-cultural practices such as tattoos and
circumcision, as well as practices through the use of non-sterile instruments. In
addition, differences in prevalence are likely due to variations in geographic location,
differences in diagnostic tools used in detecting HBV and HCV, and population
selection (Pius et al., 2022). Another strategy to prevent hepatitis transmission,
especially hepatitis B, is vaccination. Vaccination will provide immunity by the
formation of anti-HB antibodies (Rakhmina et al., 2021).

Based on the findings that frequent transfusions are associated with increased
risk of HBV and HCV infections, several preventive strategies should be prioritised.
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The integration of nucleic acid testing (NAT) alongside conventional serological
screening can significantly reduce window-period infections, especially in high-risk
populations such as thalassemia patients (Bhuyan et al., 2021b). Strengthening
voluntary, non-remunerated blood donor systems with strict pre-donation screening
and excluding high-risk individuals is also essential to improve blood safety (Sara
Trompeter & Aurelio Maggio, 2021). This study has several limitations. The use of
immunochromatography may underestimate the true prevalence due to lower
sensitivity compared to NAT or ELISA, and purposive sampling at a single hospital
may limit generalizability to the broader thalassemia population.

CONCLUSION

Transfusion therapy can increase the risk of infection with hepatitis B and C.
Thalassemia patients are potentially susceptible to blood-borne HCV and HBV
infections. HBV and HCV infections are essential for thalassemia patients. HBV and
HCV infections can increase the morbidity of thalassemia patients due to blood
transfusion therapy. To enhance patient safety, national health policies should
mandate the use of highly sensitive screening methods such as NAT alongside
serology in blood banks, especially for transfusion-dependent populations. Clinically,
regular HBV and HCV monitoring and vaccination for thalassemia patients should be
integrated into routine care protocols.
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