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Abstract
Background: Transfusion therapy is now a vital medical to treat patients with different diseases

such as anemia, cancer, hemophilia, thalassemia, sickle cell disease and thrombocytopenia to

improve the oxygen carrying capacity of blood.

Objective: To determine the frequency of hepatitis C virus in patients with thalassemia and

hemophilia in Diyala Governorate.

Patients and methods: Cross sectional study were done in transfusion center in Al-Batool
Teaching Hospital for Maternity and Children in Baqubah city during the period from 11th
October 2022 till 8th January 2023, the study groups were classified into two groups,14 patients
with thalassemia and 11 patients with hemophilia, their age range from 6 to 60 years. All study
groups diagnosed using enzyme linked immunosorbant assay for qualitative antibodies
detection to HCV in human serum.

Results: The overall frequency of HCV infection was 2% (14 of total 700) in patients with
thalassemia, while 11 out of 130 (8.6%) in patients with hemophilia. The anti-HCV
seropositivity was highest in males 71.43% and 81.81% than females 28.57 and 18.19% among
patient with thalassemia and hemophilic respectively. Regarding of age group, the highest
infection rates (50%) was noticed in age group 31-45 years old in-patient with thalassemia
while 45.46% show high frequency was noticed in age group 16-30 years Blood group O+ve
individuals were commonly infected with HCV 6(42.86%) and 5(45.45%) followed by blood
group B+ve 4 (28.58%) and 3(27.28%).

Conclusion: The percentage of HCV infection among - thalassemia was 2%while 8.6% in

patients with hemophilia A was comparable with other Iraqi studies.
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Introduction

Transfusion with red blood cells is a mainstay in the prevention or treatment of
complications associated with the more serious congenital hemolytic anemias. These disorders
include hemoglobinopathies, red cell enzyme deficiency disorders, and abnormalities of the red
cell membrane. Particular emphasis is devoted to the relatively common hemoglobin disorders,
including sickle cell disease and thalassemia syndromes [1].

Hemophilia is a genetic bleeding disorder and categorized into two types hemophilia A
and B is treated by recombinant clotting factor VIII or factor 1X and immunosuppressives
to prevent formation of alloantibodies and inhibitors. Formation of inhibitors to these
factors poses a challenge in treating hemophila. Plasma derived activated prothrombin complex
concentrate and activated recombinant factor VII are used to treat patients with inhibitors.
Treatment also varies with situations such as, pregnancy, surgery, and malignancy, as these
trigger increased risk of bleeding [2]. The most common form is factor VIII deficiency, or
haemophilia A, which comprises approximately 80% of cases. Factor 1X deficiency, or
haemophilia B, comprises approximately 20% of cases [3]. Haemophilia is traditionally
classified as ‘mild’, ‘moderate’, or ‘severe’, depending on the degree of clotting factor deficit
compared with that found in the general population [4].

Thalassemia is one of the most common genetic abnormalities worldwide, affecting
approximately 1.5 million of the population and resulting in serious health problems such as
increased morbidity and premature death and financial and emotional strain on affected
families. Thalassemia is classified into two types: alpha (a) and beta (). Beta thalassemia is
caused by a mutation in the beta-globin gene, whereas alpha thalassemia is caused by a mutation
in the alpha-globin gene [5]. Patients with PB-thalassemia major who regularly receive
transfusions are at risk of developing post-transfusion hepatitis (PTH). Among these infections,
hepatitis B virus (HBV) and hepatitis C virus (HCV) are the most common [6].

Hepatitis C virus is a hepatotropic RNA virus that causes progressive liver damage, which
might result in liver cirrhosis and hepatocellular carcinoma [7]. Hepatitis C is a global health
problem, with an estimated 71-1 million individuals chronically infected worldwide,
accounting for 1% (95% uncertainty interval: 0.8-1.1) of the population. Hepatitis C virus
transmission is most commonly associated with direct exposure to blood, via blood
transfusions, unsafe health-care-related injections and intravenous drug use [8]. Hepatitis C
virus infection is one of the most severe side effects of transfusion therapy in people with
thalassemia and Sickle Cell Disease (SCD) [91]. It can lead to severe inflammation in liver with
long-term problems such as disabling symptoms, cirrhosis, and hepatocellular carcinoma [10].

Many studies done in different Iragi cities and showed different precentages such as
[11][22][13]. The current study design to determine the frequency of hepatitis C virus in
patients with thalassemia and hemophilia in Diyala Governorate.



Patents, Materials and Methods

Cross sectional study were done in transfusion center in Al-Batool Teaching Hospital for
Maternity and Children in Baqubah city during the period from 11" October 2022 till 8"
January 2023, the study groups were classified into two groups, 14 patients with thalassemia
(10 males and 4 females) out of 700 patients and 11 patients with hemophilia (9 males and 2
females) out of 130 patients, their age range from 6 to 60 years.

All study groups diagnosed for detection of qualitative antibodies to HCV in human serum
using enzyme linked immunosorbant assay.

Statistical analysis

All date analysis using number and percentage.
Results

The present study showed that HCV frequency in thalassemia was 2% (14 out of 700) while
8.46% in patients with hemophilia (11 out of 130) as shown in Figure 1. The infection with
hepatitis C virus in relation to type of Beta thalassemia. The highest percentage (71.4 %)
thalassemia major patients and positive for HCV antibody in comparison with (28.57 %) in
intermediate thalassemia and positive for HCV antibody, while all positive HCV in hemophilia
patients belong to type A.

= Thalassemia with Positive HCV = Talassemia without HCV 98 =

= Hemophilia with Positive HCYV = =

Figure 1: Percentage of HCV infection in patients with Thalassemia and Hemophilia.



The percentages of HCV infection was highest in males 71.43% and 81.81% than females

28.57 and 18.19% among patient with thalassemia and hemophilic respectively, as shown in
Table 1.

Table 1: Gender Distribution in Study Population.

Name of Disease Males Females
Thalassemia 10(71.43%) 4(28.57%)
Hemophilia 9(81.81%) 2(18.19%)

Regarding of age group, the highest infection rates (50%) was noticed in age group 31-45
years old in-patient with thalassemia while 45.46% show high frequency was noticed in age
group 16-30 years as shown Table 2.

Table 2: Distribution of Age in Study Population.

Age with Thalassemia Hemophilia
years
1month-15 3(21.43%) 0
16-30 3(21.43%) 5(45.46%)
31-45 7(50%) 3(27.27%)
46-60 1(7.14%) 3(27.27%)
Total 14(100%) 11(100%)

High percentage of HCV infection among blood group O+ 42.86% and 45.45% followed by
B+ 28.58% and 27.28% in patients with thalassemia and hemophilia as shown in Table 3.

Table 3: Distribution ABO Group in Patients with Thalassemia and Hemophilia.

Blood Groups Thalassemia Hemophilia

A+ 2 (14.28%) 1(9.09%)

A- 1(7.14%) 1(9.09%)

B+ 4 (28.58%) 3(27.28%)

B- 1(7.14%) 1(9.09%)

O+ 6(42.86%) 5(45.45%)
O- 0 0
AB+ 0 0
AB- 0 0

Total 14(100%) 11(100%)




Discussion

The current study demonstrated that, 2% (14 out of 700 patients) of all screened patients
with thalassemia had serological evidence of hepatitis C and 8.46% (11 out of 130 patients with
hemophilia) had serological evidence of hepatitis C virus. The result of thalassemia goes with
other studies done in Iraq and showed different percentages in seropositive for HCV such as
1.59% in Nineveh province [14].3.8% in AD-Diwanya Province, Iraq [15], 7.86 % in Al-Najaf
Governorate [16], 12.1% (26 out of 215) in Diyala Governorate using enzyme linked
immunosornbant assay [17], 25% in Babylon Governorate [11] and 35% in Duhok Thalassemia
Center, Iragi Kurdistan [18]. The other studies from some neighboring countries reported an
HCV infection rate of 19.3% in Iran [19], 4.5% in patients with thalassemia in Turkey [20].
While seropositivity rate was, lower in the present study than that recorded by Al-Fuzae etal.
(33%) in Kuwait [21]. This different in prevalence of HCV infection attributed to different
epidemiological distribution and risk factors of HCV infection between these countries.

The current study reported 8.46% (11 out of 130 patients with hemophilia) had hepatitis C
virus, this result lower than other Iraqgi studies like 15.48% in the Hemophilia unit in Children
Welfare Teaching Hospital, Medical city in Baghdad [12],25.6% (9 out of 41) were positive for
HCV in Al Karama teaching hospital in the city of Al Kut [22]. The prevalence of HCV
infection in Iran ranged between 29%-83.3% in different cities. The lowest rate was in Zahedan
and the highest in Tehran [23][24]. The rate of HCV infection in one study in Brazil was 42.2%
[25]. It was lower in Pakistan 36% [26]. Some studies which was higher or lower than the current
study which might be due to number of study population or type of technique use in detection. As well as
could be related with lack of effective vaccine and inadequate infection control policies for
HCV poses a significant and growing public health problem in low- and middle-income
countries [27].

The current study we observed male predominance in both thalacemic and hemophilic patients than
females these results were in agreement with the findings of Muhsin and Abdul-Husin in Babylon
Governorate who found most of the patients with positive anti-HCV were in males group [11]. Al-Bakaa
et al., 2020 who reported 15 were males 53.57 % and 13 females 46.42 % [16]. As well as agreed with
[14][17][28]. Other study revealed insignificant difference between males and females with
HCYV infection so both sexes are almost equally infected with hepatitis C virus [29].

In this study showed a highest infection rates (50%) was noticed in age group 31-45 years
old in-patient with thalassemia while 45.46% show high frequency was noticed in age group
16-30 years This finding is consistent with other study which reported that 522 (47%) of the
cases was the largest group and the age group over the 40 years [30].

Regarding blood group high percentage of HCV infection among blood group O+ 42.86%
and 45.45% followed B+ 28.58% and 27.28% in patients with thalassemia and hemophilia.
This finding is disagreed with the results of [22]. ABO antibodies can be considered part of the



innate immune system against some bacterial pathogens and enveloped viruses that carry ABO-
active antigens. A relation between the liability to develop hepatitis and the ABO blood groups
could be related to host factors may be of importance in the genesis and due to geographical
distribution, extended tribes and ethnic groups in local population. Also, this could be related
with several genetic, developmental, and clinical conditions can affect ABO typing, with
implications for epidemiology studies. In many epithelial tissues, ABO expression is heavily
dependent on the inheritance of the Secretor/FUT2 gene [28].

In conclusion, the percentage of HCV infection among - thalassemia was 2%while 8.6%
in patients with hemophilia A was comparable with other lIraqi studies.
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