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ABSTRACT

Development of red cell alloantibodies complicates transfusion therapy in multi transfused beta thalassemia patients. This
study was designed to determine the frequency of red cell alloantibodies in patients with transfusion dependent beta tha-
lassemia in Pakistani population. This is a cross-sectional descriptive study conducted at Baqai Institute of Hematology, Ba-
qai Medical University and Husaini Institute of Hematology and oncology Karachi. A total of 800 transfusion dependent pa-
tients with beta thalassemia from different thalassemia centers in Karachi were included in this study to determine the fre-
quency of  red cell alloantibodies. Of 800 patients with transfusion dependent beta thalassemia, 30 (3.75%) patients deve-
loped red cell alloantibodies. These red cell alloantibodies were against Rh, Lewis, Duffy and Kell blood group systems.    Re-
sults of this study indicate low frequency of red cell alloimmunization in Pakistani thalassemic population. This implies that
there is homogeneity of red cell antigens in blood donors and recipients in Pakistani population. Red cell alloantibody for-
mation was not influenced by age at the first transfusion, number of blood transfusions or splenectomy.  Routine pre-trans-
fusion phenotyping of blood, other than ABO and Rh “D” antigens is not recommended because of low rate of red cell al-
loimmunization and high cost of such testing.   
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ÖZET

Pakistanda Transfüzyona Ba¤›ml› Beta Talassemi Olgular›nda Eritrosit Alloimmünizasyon S›kl›¤›

Çoklu transfüzyon yap›lan beta talassemi hastalar›nda eritrosit alloantikorlar›n›n geliflmesi transfüzyon komplikasyonu olarak
karfl›m›za ç›kar. Baqai ve Husaini Enstitülerinde yap›lan bu kesitsel çal›flma Pakistan toplumunda transfüzyon ba¤›ml› beta
talassemi olgular›nda eritrosit alloantikor geliflim s›kl›¤›n› belirlemek üzere yap›lm›flt›r. Karachi’deki farkl› merkezlerden toplam
800 hastada eritrosit alloantikorlar›n›n s›kl›¤›na bak›lm›flt›r. Bu 800 hastan›n 30’unda (%3.75) eritrosit alloantikorlar› sap-
tanm›flt›r. Bunlar›n Rh, Lewis, Duffy ve Kell kan grubu antikorlar›na karfl› olduklar› anlafl›lm›flt›r. Pakistandaki talassemi hasta-
lar›nda alloimmünizasyon oran›n›n düflük oldu¤u dikkati çekmifltir. Bu, kan verenler ve alanlardaki eritrosit antijenlerinin homo-
jen oldu¤unu göstermektedir. Ayr›ca çal›flmam›zda, ilk transfüzyondaki hasta yafl›, transfüzyon say›s› ve splenektominin
alloantikor oluflumunu etkilemedi¤i gösterilmifltir. Düflük eritrosit alloimmünizasyonu ve testlerin pahal› olmas› nedeniyle trans-
füzyon öncesi ABO ve Rh “D” antijenlerinden baflka kan fenotiplemesini önermemekteyiz. 

Anahtar Kelimeler: Alloimmünizasyon, Transfüzyona ba¤›ml›, Beta talassemi, Pakistan toplumu

ULUSLARARASı HEMATOLOJI-ONKOLOJI DERGISI ARTICLE International Journal of Hematology and Oncology

doi: 10.4999/uhod.09134



INTRODUCTION
Thalassemia is the most common genetic disorder
across the globe.1,2 The term thalassemia comes
from a Greek word “thalas” which means the sea,
and “emia” that stands for blood.3,4 The composite
word came into use because this type of anemia
was originally described in countries bordering the
Mediterranean Sea. Thalassemia was not recogni-
zed as a clinical entity until 1925, when Cooley and
Lee, described a syndrome occurring early in life
that was associated with splenomegaly and bony
deformities.4,5

Beta thalassemia is the most common genetic disor-
der in Pakistan.6 The recommended treatment for
beta thalassemia major involves regular blood
transfusions, usually administered every 2 to 5 we-
eks.7 One of the hazards of regular blood transfusi-
on is the development of alloantibodies. Alloimmu-
nization to erythrocyte antigens is one of the major
complications in beta thalassemia, particularly in
those patients who are regularly transfused. Expo-
sure to foreign blood group antigens during multip-
le blood transfusions increases the likelihood of al-
loimmunization in susceptible recipients.8 Develop-
ment of one or more immune blood group antibodi-
es complicates the selection of compatible blood
for subsequent transfusion. It may also lead to di-
minished survival of the transfused red blood cells
and hemolytic transfusion reactions should the an-
tibody screening and compatibility testing be less
than adequately perfect.9,10

Factors that predispose to alloimmunization are
complex and involve at least 3 main contributing
elements, antigenic difference between the donor’s
and the recipient’s red cells, recipient's immune sta-
tus and the immunomodulatory effect of the alloge-
nic blood transfusions on the recipient's immune
system.9,11,12

Alloimmunization to minor blood group antigens is
reported in about 5-30% of patients in different po-
pulation. Because of the high frequency in different
populations and its life threatening consequences, a
study was designed to determine the frequency of
red cell alloimmunization in the Pakistani populati-
on. 

MATERIAL AND METHODS
This multi-centre study was conducted at Baqai ins-
titute of hematology, Baqai Medical University,
Husaini Institute of Hematology and Oncology
Trust, Karachi. A total of 800 transfusion depen-
dent thalassemic patients were included in this
study. 

Using standard venesection technique serum samp-
les were collected from 800 multi-transfused beta
thalassemic major patients. All samples were scre-
ened for alloantibodies by using panel of cells of
antibody screening (DiaMed-ID Diluent 2) and Di-
aMed ID Gel system. 

Antibody identification was carried out on samples
that tested positive in antibody screening procedu-
re. For the identification of antibodies, panel cells
of antibody identification (DiaMed-Dia Panel) and
DiaMed Gel cards were used. Results were analy-
zed by SPSS statistical software version 17.0.

RESULTS
A total of 800 transfusion dependent beta thalasse-
mia patients (with repeated incompatible cross
match) were included in this study, 350 patients
were male and 450 patients were female. Mean age
of patients who developed red cell alloantibody was
11.5 years. Patients who did not develop red cell al-
loantibody aged 10-23 years with a mean age of
11.1 years. Red cell alloimmunization was found in
30 (3.75%) patients. These alloantibodies were aga-
inst Rh, Lewis, Duffy and Kell blood groups sys-
tems. Alloantibodies that were detected during this
study are listed in Table 1. 

Results of this study also showed that development
of alloantibodies was not influenced by number of
blood transfusions; data is listed in Table 2.

DISCUSSION
Beta thalassemia is the most common monogenic
disorder in Pakistan. The recommended treatment
for beta thalassemia major includes regular blood
transfusions, usually administered every 2 to 5 we-
eks. One of the hazards of regular blood transfusi-
on is the development of alloantibodies. This study
was conducted to detect frequency of red cell allo-
immunization in transfusion dependent thalassemia
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patients. Out of 800 multi transfused beta thalasse-
mic patients 30 (3.75%) patients developed red cell
alloantibodies. 

Frequency of red cell alloimmunization was 3.75%
in this study.  Eight (26.6%) patients developed an-
ti D, seven (23.3%) patients developed anti E, six
(20%) patients developed anti C, five (16.7%) pati-
ents developed anti C, two (6.6%) patients develo-
ped anti K, one (3.3%) patient each developed anti
Leb and anti Fyb.  These alloantibodies were ma-
inly against Rh blood group system. 

The observed frequency of red cell alloimmunizati-
on is relatively low in our study compared to the re-
ported incidence in the literature. Red cell alloim-
munization in multi transfused beta thalassemia
major patients from different population was repor-
ted with variable frequencies such as 30% in Kuwa-
iti13, 22.6% in Greece8, 22% in Arabs14, 9% in Net-

herlands population15, 9% in Malaysian7 and 5.2%
in Italian population.9 Overall the frequency ranges
between 5-30%. 

Low frequency of red cell alloimmunization in this
study suggests that there is homogeneity of red cell
antigens in blood donors and recipients in Pakista-
ni population.

Red cell alloimmunization is an important develop-
ment in transfusion dependent beta thalassemic pa-
tients. The important factor that contributes to-
wards red cell alloimmunization is the antigen dis-
similarity between blood donors and recipients.
This study also revealed that red cell alloantibody
formation was not influenced by age at first trans-
fusion, number of blood transfusions (Table 2) and
splenectomy. Several other factors might have
contributed to the low incidence of alloimmunizati-
on in this study, such as the recipient’s immune sta-
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Table 1. Frequency of alloantibodies in transfusion dependent beta thalassemia  

Alloantibody Frequency in total samples (800) Frequency in  alloantibodies positve samples (30)

anti-D 08 (1%) 08 (26.6%)

anti--E 07 (0.87%) 07 (23.3%)

anti-c 06 (0.75%) 06 (20%)

anti-C 05 (0.62%) 05 (16.7%)

anti-K 02 (0.25%) 02 (6.66%)

anti-Leb 01 (0.125) 01 (3.3%)

anti-Fyb 01 (0.125) 01 (3.3%)

Table 2. Distribution of patients with alloantibodies according to number of transfusion

Sample No No. of Patients No. of transfusions No. of patients with alloantibodies

01 80 5-20 06 (7.5%)

02 110 21-35 08 (7.3%)

03 130 36-50 06 (4.6%)

04 130 51-65 02 (1.5%)

05 100 66-80 03 (3.0%)

06 130 81-95 02 (1.5%)

07 120 >100 03 (2.5%)

Total 800 ----- 30 (3.75%)



tus and immunomodulatory effects of the allogenic
blood transfusion on the recipient’s immune system.

To prevent alloimmunization against red cell anti-
gens the recommendation is to provide antigen-
matched red cells to all transfusion dependent tha-
lassemic patients. It is true that providing antigen-
matched blood will effectively prevent alloimmuni-
zation; however, the cost effectiveness to establish
such programs for chronically transfused patients is
debatable. It is also difficult to establish and main-
tain a personalized donor pool for each patient. In
the existing setup it is felt that there is no pressing
need for routine pre-transfusion matching of blood
other than ABO and Rh “D” antigens. Low rate of
red cell alloimmunization and high cost associated
with such testing also testify this contention.     

Conclusion: Red cell alloimmunization is an im-
portant development in patients with transfusion
dependent beta thalassemia. Results of this study
revealed low frequency of red cell alloimmunizati-
on in Pakistani thalassemic population. Low frequ-
ency of red cell alloimmunization probably reflects
homogeneity of red cell antigens in blood donors
and recipients in Pakistani population. Red cell al-
loantibody formation was not influenced by age at
first transfusion, number of blood transfusions and
splenectomy.  Routine pre-transfusion matching of
blood, other than ABO and Rh “D” antigens is not
recommended because of low rate of red cell allo-
immunization and high costs associated with such
testing. 
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