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ABSTRACT 
Thalassemia is a red blood cell disorder caused by impaired synthesis of hemoglobin and is genetically 
inherited. Based on the need for transfusion, thalassemia is divided into transfusion-dependent thalassemia 
and non-transfusion-dependent thalassemia. Transfusion-dependent thalassemia patients require life-long red 
blood transfusions. Transfusions that are carried out will cause complications reactions to the body such as 
immune reactions, i.e. Alloimmunization. Alloimmunization remains a major problem in transfusion dependent 
thalassemia patients. Aims to determine the relationship between the frequency of transfusions and the 
incidence of alloimmunization in transfusion-dependent thalassemia patients. This research is an 
observational analytic study with a retrospective approach using secondary data in the form of medical records 
at the Pediatric Hematology Oncology Installation, Blood Transfusion Installation, and Central Medical Records 
at RSUD Dr. Soetomo 2019–2020. This study used 193 research samples, 165 patients (85.5%) did not 
experience alloimmunization and alloimmunization was found in 28 patients (14.5%). In the female group, 21 
of 99 (21.2%) patients and in the male group 7 of 94 (7.4%) patients who had alloimmunization. The 
distribution of transfusion-dependent thalassemia patients get a transfusion frequency of 1–10 times (35.7%) 
before had alloimmunization. The relationship between the frequency of transfusions and the incidence of 
alloimmunization has p value = 0.65 (>0.05). There is no significant correlation between the frequency of 
transfusions and the incidence of alloimmunization in transfusion-dependent thalassemia patients. 
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INTRODUCTION  
Thalassemia is a hereditary blood disorder that is 
characterized by impaired synthesis of the hemoglobin 
chain. According to data from the Ministry of Health 2019, 
in Indonesia there are more than 10,531 thalassemia 
patients and it is estimated that every year the number of 
babies born with thalassemia is 2,500 babies.1 
Epidemiological research in Indonesia proves that the 
number of beta thalassemia genes in Indonesia ranges 
from 3-10%. This shows that the incidence of thalassemia 
in Indonesia is quite a lot. Classification of thalassemia 
based on clinical severity and need for transfusion is 
divided into 2, Transfusion-Dependent Thalassemia (TDT) 
and Non-Transfusion-Dependent Thalassemia (NTDT).2 
Transfusion-dependent thalassemia requires regular 
blood transfusions for life as main therapy. Transfusions 
continuously can make complications or risks, such as an 
alloimmunization. Alloimmunization is transfusion 
reaction which is an immune reaction to exposure to red  
 

 
 
blood cell antigens originating from other individuals that 
the body considers foreign.3 Alloimmunization against red 
blood cell antigens is an immune response that is usually 
stimulated by blood products and is one of the complications 
of red blood cell transfusion.4 Alloimmunization is a 
common complication of transfusion therapy and occurs in 
10-20% of patients with thalassemia.2 Rates of thalassemia 
patients who undergo repeated transfusions experience 
alloimmunization range from 2.5% to 42% in various 
regions of the world.5 Red blood cell alloantibodies in 
transfusion-dependent thalassemia will cause difficulty in 
patients to cross-matching and delays in obtaining 
compatible blood for transfusion.6  
 
Research by Romphruk et al., 2019 proved that the 
frequency of alloimmunization was significantly lower in 
patients who received less than 20 units of transfused 
blood compared to patients who received more.7 
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The study of El Kababi et al., 2019 also reported a significant 
correlation between the transfusion interval and the 
formation of alloantibodies, that the alloimmunization rate 
was found to be lower in the group that received 
transfusions with intervals of more than 3 weeks compared 
to those who received transfusions with intervals of less 
than 3 weeks.8 Research by Zheng and Maitta, 2016 proved 
that greater exposure to red blood cell units can result in 
higher red blood cell alloimmunization.9 The level of 
production of alloantibodies has a significant correlation 
with the number of units exposed to blood.10 The incidence 
of RBC alloimmunization was higher in patients who were 
frequently exposed to transfusions and increased when the 
total was more units of blood have been transfused. 
Alloimmunization events in patients undergoing routine 
transfusion therapy such as thalassemia can be prevented 
by pre-transfusion screening and identification of 
antibodies prior to transfusion to determine the presence or 
absence of alloantibodies formed due to previous exposure 
to red blood cell antigens.3 The use of blood from antigen-
matched donors is effective in reducing the rate of 
alloimmunization.2 
 
METHODS 
This is an analytical observational research with a 
retrospective approach using secondary data in the form 
of medical records at RSUD Dr. Soetomo 2019 -- 2020. The 
study population includes pediatric transfusion-
dependent thalassemia patients which are under 18 years 
of age. This study was approved by the Ethics Committee 
of Dr. Soetomo Surabaya with ethical clearance number 
1076/105/4/XI/2021. 
 
A total of 193 transfusion-dependent thalassemia patients 
who underwent alloimmunization. Were included in this 
study. We analyzed the relationship between the 
frequency of transfusions and the incidence of 
alloimmunization. The operational variables used were 
transfusion records and laboratory data concerning 193 
regularly transfused thalassemic children including age, 
sex, date of first blood transfusion, and antibody screening. 
The data obtained was processed and statistical analysis 
was carried out using the Spearman test. The results were 
analyzed using SPSS statistical software version 23.0. 
 
RESULT 
A total of 193 patients were included in the study with 
inclusion criteria, 28 patients experienced alloimmunization 
and 165 patients did not experience alloimmunization. They 
consist of 7 males (25.0%) and 21 females (75.0%). In the 
age group of pediatric patients who experienced 
alloimmunization, the majority of respondents were in the 
12–18 years old (14 case, 50%). Based on the distribution of 
blood groups, it was found that most of the transfusion-
dependent pediatric thalassemia patients who experienced 
alloimmunization (39.29%) or did not experience 
alloimmunization (44.8%) in this study had blood type O 
while blood type AB had the lowest number of patients. 
 
The distribution of transfusion frequencies in 
alloimmunization patients based on all transfusion 
histories are shown in Table 1. In this study, the 
frequency of transfusion was the history of transfusion 
starting from the first’s transfusion until the patient first 
received alloimmunization. There were 10 children 
(35.7%) experienced alloimmunization after receiving 1–
10 transfusions, 11–20 and 41-50 transfusions (3 
children, 10,7%), 21–30 and 31–40 transfusions (2 
children, 7.1%), in the category of 51–60 transfusions 
there were no alloimmunization incidence, and >60 
transfusions (8 children, 28.6%).  
 
 

This study shows that the majority of transfusion-
dependent pediatric thalassemia patients who 
experienced alloimmunization received 1-10 
transfusions from the initial transfusion until the first 
time he received alloimmunization. The distribution of 
the frequency of transfusions in transfusion-dependent 
pediatric thalassemia patients, starting from the initial 
transfusion to the first time receiving alloimmunization, 
which had the largest frequency of 314 transfusions and 
the smallest, 1 transfusion. 

 
TABLE 1: Distribution of Transfusion Frequencies in 

Alloimmunization Patients Based on all History of 
Transfusion. 

 

Total number of 
transfusion 
(all history) 

N % 

1–10 time(s) 10 35,7% 

11–20 times 3 10,7% 

21–30 times 2 7,1% 

31–40 times 2 7,1% 

41–50 times 3 10,7% 

51–60 times 0 0,0% 

>60 times 8 28,6% 

Total patients 28 100% 

 

The frequency data of transfusions in alloimmunization 
and non-alloimmunization patients for 2 years (2019–
2020) have been shown in Table 2. The total number of 
transfusions in alloimmunization patients for 2 years had 
the largest frequency of 122 transfusions and the smallest 
frequency, 3 transfusions. The distribution of the non-
alloimmunization patients had the largest frequency of 85 
transfusions and the smallest, 1 transfusion. The 
correlation between the frequency of transfusions and the 
incidence of alloimmunization was not statistically 
significant (P=0.65).  

 
TABLE 2: Distribution of Transfusion Frequency Based 

on 2 Years (2019–2020) Transfusion History in 
Alloimmunized and Non-Alloimmunized Patients. 

 

Total number of 
transfusions 

N (%) 

P 
value Allo-

immunization 

Non-Allo-
immunizatio

n 

1–10 time(s) 7 (25,0%) 38 (23,0%) 

0,65 

11–20 times 5 (17,9%) 30 (18,2%) 

21–30 times 4 (14,3%) 44 (26,7%) 

31–40 times 6 (21,4%) 25 (15,2%) 

41–50 times 3 (10,7%) 17 (10.3%) 

51–60 times 0 (0,0%) 8 (4,8%) 

>60 times 3 (10,7%) 3 (1,8%) 

Total 28 165  
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DISCUSSION 
Transfusion-dependent thalassemia patients required 
repeated regular transfusion. This indicates that the patient 
will get a lot of exposure to red blood cell antigens. In this 
study, the frequency of transfusion for 2 years was divided 
into several categories. Summarizing the difference between 
alloimmunization and non-alloimmunization patients in 
relation to the frequency of transfusion in patients who are 
considered related to the formation of red blood cell 
alloantibodies. A largest exposure to the red blood cell can 
cause higher red blood cell alloimmunization.9 Spearman’s 
test results in this study show that the transfusion frequency 
relationship with the incidence of alloimmunization in 
transfusion-dependent thalassemia patients have p value> 
0.05 (p = 0.65), there is no significant relationship between 
the frequency of transfusion and the incidence of 
alloimmunization in transfusion-dependent thalassemia 
patients. 
 
The formation of alloantibodies against red blood cell 
antigens can occur in any repeated transfusions by 
transfusion-dependent thalassemia patients. As more 
exposure to different red blood cell antigens can lead to 
greater production of alloantibodies.11 Several factors affect 
due to requirement of blood transfusions, among others, age 
and gender. According to Kosaryan et al., 2012 there are 
several causes of alloantibody variations in various 
countries, such as varying levels of immunogenicity of 
common blood antigens in a population, the population 
homogeneity and the percentage of indigenous vs 
immigrants, and blood transfused sources (from within or 
outside the region).12 Every incompatibility in transfused 
blood units can cause the formation of alloantibodies in 
patients and complications. Repeated blood transfusion in 
thalassemia patients can cause alloimmunization which 
means alloimmunization can reduce the survival of red 
blood cells and decrease the success of blood transfusion.13 

 
Study of Beshlawy 2020 have shown that alloimmunization 
has a significant relationship with the frequency of 
transfusions.14 In line with the study of Davoudi-Kiakalayeh 
et al., 2017 there is a significant correlation between 
alloantibody production and the number of exposures to 
blood units.6 In addition, other studies have shown a 
significant relationship regarding the effect of more 
frequent transfusions on the development of 
alloimmunization.15 The occurrence of alloimmunization 
involves at least 3 contributing elements, such as differences 
in red blood cell antigens between donor and recipient, 
recipient's immune status, and immunomodulatory effect of 
allogeneic blood transfusion on the recipient's immune 
system.5 Other factors such as genetics, the population 
studied, and racial differences between donors and 
recipients have been shown to affect red blood cell 
alloimmunization so this can explain why the results of our 
study differ from several previous studies.16 

 
The results of this study indicate that there is no relationship 
between the frequency of transfusion and the incidence of 
alloimmunization in transfusion-dependent thalassemia 
patients. In line with the research of Kosaryan et al. which 
stated that there was no significant correlation between the 
presence of alloantibodies with blood transfusion 
frequencies.12 The data obtained is one of the determinants 
in this study and can affect previous research. Data obtained 
in the history of the patient's transfusion listed in the 
medical record of Dr. Soetomo might not include transfusion 
by patients outside the hospital Dr. Soetomo Surabaya so 
that the history of the transfusion cannot be recorded. 
Although the data collected is still limited, a previous study 
showed that there are high cases in individuals who develop 
blood type antibodies even after a single transfusion. 
 

The higher transfusion requirement is closely related to 
the presence of IgG that is bounded by red blood cells. 
Antigen on the surface of red blood cells intrinsically 
associated with membrane or lipid protein. Clinically, the 
ability of surface molecules to cause immune responses to 
be important for transfusion of blood components and 
tissue and organs transplants.17 The study states that the 
possibility of patients experiencing immune responses 
after blood transfusion is known to vary greatly and many 
cases are related to several factors such as the clinical 
condition of the patient and the underlying inflammatory 
status, the possibility of exposure to foreign antigens, and 
immunogenicity antigens are visible.18 There are several 
analytic factors that affect the detection of alloantibodies 
and alloimmunization levels such as the performance of 
antibody screening testing after exposure to transfusion 
and determination of antibody detection. 
 
Based on our research, the frequency of transfusions has 
no correlation with the incidence of alloimmunization 
probably due to the low number of patients. By finding 
many differences with several previous studies, 
researchers suspect that the effect of transfusions 
performed on transfusion-dependent thalassemia patients 
may be influenced by other factors, such as genetics. Total 
number of transfusions has no correlation with the 
incidence of alloimmunization illustrate that the 
management carried out is good and appropriate. Ideally, 
thalassemic should be given phenotypically matched blood 
to reduce the potential for alloantibody formation. As for 
patients who experience alloimmunization, transfusion 
management in thalassemia patients can be maximized to 
minimize red blood cell alloimmunization and 
autoimmunization among thalassemia sufferers. Pre-
transfusion blood grouping and cross-matching is 
necessary to reduce the possibility of developing 
alloantibody immunity thereby increasing the efficiency of 
blood transfusion. In pediatric thalassemia patients, the 
role of parents is needed regarding parents' awareness 
and understanding of repeated transfusions and the effects 
or complications from the therapy they have on children. 
Parent-child interaction, which includes treatment, 
promotes successful therapy.19 Understanding of 
thalassemia disease can become awareness to increase 
zero-thalassemia birth. 
 
CONCLUSIONS 
Alloimmunization is an important finding in transfusion-
dependent thalassemia patients. Several factors might 
have contributed to this finding, such as the heterogeneity 
of the population, the difference in the number of studied 
patients, the differences in age at first transfusion, 
antigenic differences between the blood donor and the 
recipient, and the recipientʹs immune status. Based on the 
data obtained from the results and discussion, it can be 
concluded that there is no relationship between the 
frequency of transfusions and the incidence of 
alloimmunization in transfusion-dependent thalassemia 
patients. With the growing of the knowledge and limited 
data, an extensive multicenter study is needed to assess 
the frequency of transfusions with alloimmunization 
events and further prospective studies within a certain 
time frame to observe the course of thalassemia patients 
who had alloimmunization. 
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