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The thalassemia syndrome is a heterogeneous group of inherited 
disorders caused by genetic lesions leading to decrease synthesis 

of one or more of the globin subunit (1). Thalassemia occurs with high 
frequency in a broad belt extending from the Mediterranean basin through 
the Middle East (Iran), India and Southeast Asia (2,3). Major complications 
related to frequent blood transfusions in β thalassemia major includes 
iron overload, multi organ damage and alloimmunization to erythrocyte 
antigens (1,4-8). Alloimmunization is a transfusion complication which 
may occur in immunocompetent transfusion dependent recipients. 
Blood is matched routinely only with respect to ABO antigens as well as 
D antigen which is the most important member of the Rh blood group 
system. Therefore, there is a probability that a donor may have that red cell 
antigen not present in the recipient, this disparity of blood group system 
can lead to alloimmunization (4,5,9-12). The etiology of alloimmunization 
has multiple origins and comprises primarily of three contributing factors 
including antigenic variations of red blood cells and differences between 
donor’s and the recipient’s blood, immune status of the recipient and 
the immunomodulatory effect of the allogenic blood transfusions on the 
recipient’s immune system (1,4,5,7,11). Alloimmunization is a serious and 
unfortunate complication that causes difficulty in obtaining compatible 
blood, delayed transfusion reactions and even occasional life-threatening 
events (5-8,12). The frequency of alloimmunization to red cell antigens in 
thalassemia major patients has varied from 5-30% (4,9). Previous research 
shows that the late start of blood transfusion and irregular frequency increases 
the incidence of alloimmunization in β Thalassemia patients (8,11,13). Early 
and regular blood transfusion therapy in thalassemia patients decreases the 
complication of severe anemia and enhances duration of survival (8,11,13). 
Alloimmunization is often a less significant problem among patients where 
transfusion was initiated before the age of 3; however, it has also been 
reported that alloimmunization is reduced if transfusion is commenced 
before the age of 5 (5,11,13). There is a high frequency of alloimmunization 
in splenectomised beta thalassemia patients reported in literature. The 
nonfunctional spleen or absence of spleen in patients with beta thalassemia 
causes augmentation of immune response against transfused foreign antigens 
(5). In transfusion dependent thalassemia patient, frequency of red cell 
autoantibodies is less than the rate of alloimmunization (6-8). Consequences 
of auto antibodies include difficulties in finding compatible blood, cross 

matching and because of more transfusion reactions possibility of life 
threatening reactions (6-8). Thalassemia is most common amongst inherited 
haemoglobin disorders in Pakistan becoming one of the major public health 
problems (14-16). The issue is compounded through limited availability of 
data on the incidence of RBC alloimmunization in transfusion-dependent 
thalassemia patients in Pakistan. In the present retrospective study we analyze 
the frequency of alloimmunization in thalassemia patients and evaluation of 
factors responsible in the occurrence of such complications.

METHODS

This single centre retrospective study was conducted at Afzaal Memorial 
Thalassemia Foundation (AMTF), Karachi Pakistan. A total of 372 β 
Thalassemia major patients on Hb electrophoresis or HPLC were included 
to determine the history of blood transfusion and frequency rate for 
alloantibodies. Patients with other hematological disorder or who did 
not show compliance to regular treatment protocols or lost to follow-up 
were excluded. Variables of interest were age, gender, status of spleen and 
detection of red cell alloantibodies. 

STATISTICAL ANALYSIS

Data was analyzed using statistical packages for social science (SPSS). 
Descriptive statistics frequency and percentage were computed for qualitative 
observations while mean and standard deviation were estimated for 
quantitative measurement.

RESULT

From the total of 372 patients included in this study, 203 (54.56%) patients 
were male and 169 (45.43%) patients were female. Out of which, 18 males 
and 22 females were found as positive cases for alloimmunization. Hence, 
male to female ratio was 1:1.2. 40/372 (10.75%), were identified to have 
red cell alloantibodies and 332 (89.24%) were negative for alloantibodies. 
Among 40 positive patients, 32 (80%) had single alloantibodies while 8 
(20%) patient had multiple antibodies (Table 1 and Figure 1). The mean 
age of patients with alloimmunization was 10.63 years (SD ± 5.587). The 
distribution of alloantibodies was shown in Table 2 and Figure 2, respectively.
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while eight (20%) had multiple antibodies. The most commonly occurred 
antibodies were E (32.5%) and K (27.5%). The mean age of patients with 

alloimmunization was 10.63 years (SD ± 5.587). The splenomegaly was 
reported in thirty-one (77.5%) and hepatomegaly in eighteen (45%) patients. 
One patient had splenectomy.

CONCLUSION: The occurance rate (10.75%) of alloimmunization in 
this study can most likely be explained by thesimilarity in the ethnicity 
between patients and donors. In this study, higher rate of alloimmunization 
is observed in patients received first transfusion at an early age, secondary 
to more number of transfusions. Further studies are required to evaluate 
the association of splenectomy with alloimmunization. The transfusion 
of phenotypically matched blood is essential for transfusion dependent 
patients. Considering the high frequency of anti-E and anti-K, it is advisable 
to genotype patients and donors for respective antigens in order to avoid 
alloimmunization.

Key Words: Alloimmunization; Beta thalassemia; Blood transfusion

mailto:oncohaem@hotmail.com


Qidwai

4 J Blood Disord Treat Vol 1 No 1 January 2018

one (77.5%) and hepatomegaly in eighteen (45%) patients, while one patient 
had splenectomy.

DISCUSSION

This retrospective analysis to identify the frequency and distribution of 
alloimmunization in beta thalassemia patients showed frequency (10.75%) 
of alloimmunization which is comparable with various reported literature 
varied from Pakistan such as 2.8%-6.8% to 7.4%-9.2% and 11.8% 
(5,6,8,10,11,17-19). The occurrence of alloimmunization could be related to 
red cell homogeneity between the donor and recipient population in this 
region (8,17). A local study conducted in 2011, showed low frequency of 
alloimmunization, i.e., 3.75% in transfusion dependent beta thalassemia 
patients (20). High occurrence of antibodies (47.7%) against the Rh system 
had previously been reported in number of studies (5,7,10,13,18,19,21). 
Higher rate of alloimmunization has also been reported in Kuwait (22%) 
south-western neighbor of (Iran 22.8%). The underline factors behind such 
higher rate of alloimmunization may be due to the heterogeneity of the 
population, lack of better matched donors for those patients & use of post 
storage leucodepleted blood (10,22). Amongst the alloimmunized group all 
patients had spleen intact and the majority had splenomegaly, while in the 
non alloimmunized group three patients were reported with splenectomy. 
Previously published studies showed higher rate of alloimmunization among 
splenectomised patients than those who did not have splenectomy (22). In 
contrast to the published literature, higher incidence of alloimmunization 
in splenectomised patients due to the development of immune response was 
not observed in our analysis (5). However, only one patient had splenectomy 
therefore further data is required to evaluate the association of splenectomy 
with alloimmunization. Another previously published study states that 
differential rate of splenectomy as a risk factor between patients with and 
without alloimmunization is not statistically significant (11). Whereas a 
recent published study reported that splenectomy is strongly associated 
with increased alloimmunization in beta thalassemia major patients (23). 
Blood transfusion for all alloimmunized thalassemia patients started at an 
early age where the mean age was 7 months; probably the reason is more 
number of blood transfusions. This is in contrast to other studies which 
showed low rates of alloimmunization in patients with early onset of 
transfusion, there is a possibility of some type of immune tolerance towards 
repeated blood transfusions (4,11,13). Infants have shown lower incidence of 
alloimmunization towards blood cell antigen and there are less transfusion 
reactions reported in infants (11). It was found in previous studies that rate 
of alloimmunization is increases with age (24). The results of our study show 
that there was no noteworthy association among alloimmunization and 
gender (8,11). Of forty patients with alloimmunization, male to female ratio 
was 1:1.2 with P-value 0.99. Previously published studies also revealed that 
there is no influence of gender on rate of alloimmunization (24). However, 
one study published from Iran showed higher incidence on alloimmunization 
in male patients (22). In our study most common detected antibodies are 
anti-E and anti-K, that is comparable with other studies which reported 
alloantibodies that were directed against antigens in the Rh and Kell systems 
(5,7,10,13,18,19,21). A recent study published from Iran reported 11 out 
272 patients developed anti-D (22) however, in our study Anti-D antibody is 
identified only in 3 patients who were Rh negative, received transfusion of 
Rh positive blood due to unavailability of Rh negative blood. 

It is also known that these blood groups are thought to be strongly 
immunogenic and most of the studies have shown the alloantibodies against 
Kell and Rh system (5,7,10,13,18,21). Other studies in Pakistan have also 
shown comparable results where RBC alloantibodies belonged mainly to Rh 
system although other antibodies such as anti-K, anti-J

sb
 and anti-J

ka
 were also 

detected (5,7). 

CONCLUSION

Alloimmunization is an important complication related to blood transfusions 
in beta thalassemia major. Multiple factors may play a contributing role that 
includes antigenic variations of red blood cells and differences between 
donor’s and the recipient’s blood, immune status of the recipient and 
the immunomodulatory effect of the allogenic blood transfusions on the 
recipient. The exact mechanism and kinetic is not very clear however, 
low alloimmunization rate in this study can most likely be explained by 
the similarity in the ethnicity between patients and donors. We conclude 
that the matter of alloimmunization in thalassemia patients is reasonably 
significant in both clinical and laboratory practice but the reported literature 
from Pakistan is very scanty. Alloimmunization should be watched carefully 
in beta thalassemia patients and should be evaluated in all beta thalassemia 
patients if they repeatedly suffer from transfusion reaction or unable to 
maintain hemoglobin at required levels in spite of being regularly blood 
transfused.

Figure 1) Summary of collected data

Diagnosis Beta Thalassemia Major 
Total no of patients 372

Boys 203
Girls 169

 Patients  Alloimmunized 40
 Patients not Alloimmunized 332
Single antibody formation 32

Multiple Antibody formation 8
Patients  with Spleenomegaly 31
Patients  with Hepatomegaly 18
Patient with Spleenectomy 1

TABLE 1
Summary of collected data

 

Figure 2) Frequency distribution of antibodies

S. No. Type of Antibody Frequency (ni) % freq
1 Anti-C 1 2.5
2 Anti-D 3 7.5
3 Anti-E 13 32.5
4 Anti-Lea 1 2.5
5 Anti-K 11 27.5
6 Anti-Kpa 3 7.5
7 Anti-K, S, Cw 1 2.5
8 Anti-Kpa, K, E 1 2.5
9 Anti C, K 1 2.5
10 Anti E, Cw 1 2.5
11 Anti E, Jka 1 2.5
12 Anti E, Cw, K 1 2.5
13 Anti K, N, Cw 1 2.5
14 Anti E, C, K, Cw 1 2.5
 Total 40 100

TABLE 2
Frequency distribution of antibodies

The mean age at first transfusion in patients with alloimmunization was 7 
months and without alloimmunization it was 13 months. Among the 40 
patients from the alloimmunized group splenomegaly was reported in thirty-
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Although preventive measures like haemovigilance are important but more 
data from large centers will help in finding the results related to red cell 
alloimmunization in this part of the world. Despite the fact that considerable 
cost would incur collecting data but resource allocation to address this issue 
is extremely important.

This study re-emphasize the RBC antigen typing before first transfusion and 
issue of antigen matched blood, at least for Rh and Kell antigens. Transfusion 
of phenotypically matched cells for selective antigen may reduce the risk of 
alloimmunization.

Implementation of molecular genotyping for transfusion has been limited 
primarily to reference laboratories but it can be adapted to screen donor 
RBCs. Mass scale genotyping of blood donors would increase the availability 
of antigen negative RBCs and be used to recruit individuals whose blood 
type is needed.  Performing an extended RBC genotyping on all patients can 
identify the antigens that put the patient at risk of alloimmunization and 
potentially improve outcomes if clinically significant antigen negative RBCs 
are available. The application of genotyping for patients and donors will 
undoubtedly decrease alloimmunization and improve transfusion therapy, 
but whether the cost will be prohibitive has yet to be determined.
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