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ABSTRACT

Objective: To determine red cell alloimmunization in blood transfusion dependent patients of 3 — thalassaemia
major by measuring it’s frequency and type.

Study Design: Cross sectional study

Place and Duration of Study: This study was conducted at the blood bank of Benazir Bhutto Hospital, Rawalpindi
from December 2010 to December 2011

Materials and Methods: 150 patients of beta thalassaemia major, according to inclusion criteria were enrolled in
the study. Indirect Coombs’ test ( ICT) was performed on serum of all these patients for antibody detection. Patients
with positive ICT were subjected to panel test to detect the type of alloantibody.

Results: All the statistical analysis was done using SPSS version 10.0.0ut of 150 patients, 90 were males (60%)
and 60 were females (40%).The age of patients ranged between 4 and 18 years with mean age of 8.78
years(+4.15).ICT was positive in 8 (5.3%) patients. Panel test showed six alloantibodies. one patient had two
antibodies while all other patients had single antibody. Alloantibodies detected were anti E in 3 patients(37.5%)
while one patient each had anti C(12.5%), anti D(12.5%),anti e(12.5%) and anti D(12.5%).0One patient had anti E +
anti K(12.5%).

Conclusion: The study showed that alloimmunization to red cell antigens is an important complication of blood
transfusion. Most of the alloantibodies were against Rh antigens. Hence it is recommended that blood should be
matched at least for Rh antigens from the start of transfusion.
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INTRODUCTION

Thalassaemias are inherited disorders characterized by

Bone marrow transplant is the only curative treatment
for thalassaemia major but associated with different
complications and high cost’ so the main stay of

reduced synthesis of one or more globin chains. In
world ,the birth rate for symptomatic thalassaemia is
0.44/ 1000 births and about 1-2 million people with
thalassaemia major worldwide would require blood
transfusion” The carrier frequency of beta thalassaemia
in Pakistan is approximately 6% but awareness of
thalassaemia among general public is very low.**
Thalassaemia major is the homozygous form of disease
in which there is severe anaemia and associated with
significant mortality and morbidity.°
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treatment for thalassaemia major is regular blood
transfusion®. Multiple blood transfusions lead to
different complications. Alloimmunization is among the
most common risk of blood transfusion®'® which
means the formation of antibodies in an individual
when there is exposure to non self-antigen.*?
Alloantibodies produced in response to multiple
transfusions due to immune system activation leads to
difficulty in cross matching moreover some
alloantibodies cause hemolytic transfusion reaction and
increased and frequent need of transfusion thus further
complicate the therapy®**. The rate of alloimm-
unization is variable in different parts of the world.*
Hence to avoid alloimmunization especially in patients
on regular transfusions , blood should be cross matched
for major as well as minor blood groups.”® This study
aims at determining the frequency and type of different
alloantibodies in blood transfusion dependent patients
of B thalassaemia major in our setup so that blood could
be cross matched against those minor blood group
which are responsible for development of
alloantibodies, hence different alloantibody associated
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problems could be minimized and quality of life in
these chronic patients could be improved.

MATERIALS AND METHODS

This Cross sectional study was carried out in 12 months
from December 2010 to December 2011.Samples of the
patients were taken from Pakistan Thalassaemia
Walfare Society (Regd.) and were processed in blood
bank of Benazir Bhutto hospital Rawalpindi. A total of
150 beta thalassaemia major patients diagnosed on
haemoglobin electrophoresis were enrolled in the study
by Non probability, Consecutive sampling.Inclusion
Criteria include cases of [ thalassaemia major patients
diagnosed on Haemoglobin electrophoresis with HbF
level 30 — 90 % from the age of 3 years upto 20 years of
both genders .Exclusion Criteria includes J8
thalassaemia minor and intermedia. Patients newly
diagnosed and had not received any blood transfusions
and Patients receiving blood transfusions for other
medical problems. After approval from the ethical
committee of RMC allied hospitals and Thalaasaemia
welfare society, patients of [ thalassaemia major
fulfilling the inclusion criteria were selected. After
receiving an informed written consent from
parents/guardian, relevant details were noted in
Proforma.10ml of clotted blood was taken and was
immediately shifted to blood bank of Benazir Bhutto
Hospital Rawalpindi and indirect coombs’ test was
performed to detect the presence of alloanti bodies. In
patients with positive indirect Coombs’ test a standard
Panel test was performed to detect type of
alloantibodies. All data collected was entered and
analyzed in Statistical Package for Social Sciences
(SPSS) version 10.0. Means and standard deviation was
calculated for continuous variables e.g. age. Frequency
and percentages were calculated for categorical
variables: gender,, indirect Coombs' test, and Panel
test in transfusion dependent patients of [ thalassaemia
major.

RESULTS

A total of 150 beta thalassaemia major patients
,selected according to inclusion criteria were enrolled in
the study. Out of 150 patients , 90 were males (60%)
and 60 were female (40%) . Gender distribution is
represented by a bar chart. (figure 1)

The age of patients ranged between 4 to 18 years. The
mean age of the patient was 8.78 years (£4.15 years).
Summary of age statistics is shown in table 1

The catchment area include Rawalpindi 61.33% (92
patients), Chakwal 9.33%(14 patients),Islamabad
8.67% (13 patients), Gujar khan 8.67% (13
patients),Azad Khasmir 4% (6 patients),Attock 2.67%
(4 patients), Wah Cantt 2% (3 patients), Taxila 1.33%(2
patients) ,Talagang 1.33% (2 patients), and Jehlum
0.67% (1 patient)

Table No.1: Summary of age statistics

Minimum | Maximum | Mean Standard
age age age Deviation
(years) (years) (years)
4 18 8.78 +4.15
Table No.2: Catechment area distribution
Catechment Area | No. of cases | Percentage
Rawalpindi 92 61.33%
Chakwal 14 9.33%
Islamabad 13 8.67%
Gujar khan 13 8.67%
Azad Kashmir 06 04%
Attock 04 2.67%
Wah Cantt 03 02%
Taxila 02 1.33%
Talagang 02 1.33%
Jehlum 01 0.67%
Table No.3: Frequency of different types
ofalloantibodies
Alloantibody No. of cases | Percentage
ANTI E 03 37.5%
ANTID 01 12.5%
ANTI e 01 12.5%
ANTI C 01 12.5%
ANTI c 01 12.5%
ANTI E +ANTIK | 01 12.5%

Male Female

Gender distribution

Figure 1: Gender distribution in the study

Catchment area distribution is represented in table 2.
ICT was performed on serum of all the patients and was
found to be positive in 8 patients (5.3%) . Antibody
identification by panel test was performed on serum of
those 8 patients in which indirect coombs’ test was
positive.six antibodies were detected in these 8 patients.
one patient had two antibodies while all other patients
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had single antibody. Alloantibodies detected were anti
E in 3 patients (37.5%) while one patient each had anti
C (12.5%), anti c(12.5%),anti e(12.5%) and anti
D(12.5%).one patient had anti E + anti K(12.5%)
shown in table 3

DISCUSSION

Beta thalassaemias are inherited disorders due to
reduced or absent production of beta globin chains * It
is @ common condition particularly in Mediterranean
region and South east Asia. In Pakistan around 6%
population is carrier of Beta thalassemia.*

BMT is the curative treatment for these patients but
associated with different complications and high cost ’
so lifelong regular blood transfusion is the main stay of
treatment for these patients® Usually they require 2-3
units every 4-6 weeks, however the frequency of
transfusion is variable in each patient.® Various
complications arise as a result of transfusion therapy.
One of the major complication is development of
alloantibodies against red cell antigens which
complicates the selection of compatable blood for
subsequent transfusions and results in increased and
frequent need of transfusion hence adding into the
miseries of these chronic patients. **3

My study aimed at determining the frequency and type
of alloantibodies in patients of Beta thalassemia major
in our setup so that blood could be cross matched
against those minor blood groups which are responsible
for development of alloantibodies.

The frequency of allo immunization in my study is
relatively low (5.3 %) percent and is similar to many
previous studies

Shahin et al analysed the frequency of
alloimmunization in 121 beta thalassaemia major
patients in Iran. The frequency of alloimmunization in
their study was also low. They reported alloantibodies
in 9 (7.4%) patients. Alloantibodies detected were anti
K and anti D type. They also concluded that age at first
transfusion and splenectomy were not statistically
significant as a risk factor for alloimmunization®
Similarly another study was conducted by Sadeghian
and colleagues, which also supported our results. The
study was done on 313 thalassaemic patients in north
east of Iran. Antibody screening was positive in 9
(2.87%) patients. The most common alloantibody
detected was anti D(88.88%) followed by anti C and
antiE®

Pahuria et al observed red cell alloimmunization and
autoimmunization in 211 multitransfused thalassaemic
patients of indian origin. The frequency of
alloimmunization in their research was found to be
3.79% and that of autoimmunization to be
0.47%.Alloantibody detected were anti E, Anti K, Anti
D, anti Kp(a),anti C(w), anti ¢ and JK(a) *’

In another study in Iran.Autoantibody was found in
1.7% and alloantibody in 5.3%.then a standard panel

test was performed to find the type of alloantibody.
Alloantibody detected were anti Kell(50%), anti Rh
D(15.8%) and anti Rh E (10.5%) *°

Noor Haslina and colleagues performed screening and
identification of alloantibodies on 58 multitransfused
Malay patients. 46(79.3%) patients were with Hb
E/Beta thalassaemia, 8(13.8%) with beta thalassaemia
major ,3(5.2%) with HbH Constant spring and 1 (1.7%)
patient with HbH disease. Alloantibodies were detected
in 8.6% patients and alloantibodies identified were anti
E, anti ¢, anti K, anti JKa, anti N and anti S.*®

Joudi et al observed the prevalence of alloantibodies in
Malaysia. they enrolled 5719 Patients in their study .
Alloantibodies were detected in 65(1.13%)patients
which also support our result s. Anti E was most
common (24.6%) followed by anti lewis (a) in 18.5%
and anti M In 13.8% **

In Pakistan a study was conducted in Karachi by
Bilwani and colleagues on 97 thalassaemic patients.
The rate of alloimmunization was found to be
9.2%.three patients had anti K, two had nonspecific
antibodies, one patient each developed anti D and anti
E, two patients had anti D+ anti C and one had anti E +
anti K *°

Some international studies showed different results and
have higher frequencies of alloimmunization. Wang Ly
and colleagues performed a study on 30 thalasemic
patients in Taiwan. 28 patients had thalassaemia major
while 2 had HbH disease. Alloantibodies were found in
11 (37%) of patients alloantibodies detected were anti E
, anti E + ¢, anti Mi (a), anti Mi (a) +E, anti D and
anti S %°

Chaudhari SCN conducted a cross sectional study on 32
thalassaemia patients and detected alloantibodies in 6
(18.8%) patients. All these patients had received > 20
units of transfusion. the commonest antibodies detected
were against Rh antigens, anti E and anti ¢ .*
Thompson and colleagues enrolled 697 participants in
their study who had ever received blood transfusion the
rate of alloantibody and autoantibody production was
measured and compared with respect to spleenectomy.
Alloantibody was see in 115(16.5%) and autoantibodies
in 34(4.9%) participants. In their study they also
concluded that alloantibodies mostly develop in
spleenectimoized patients. %

Gader and colleagues performed a retrospective study
in Saudi Arabia on 68 multi transfused patients of
thalassemia and sickle cell anaemia. They detected
alloantibodies in 22.06% patients.?

We have done an effort to find the frequency and type
of alloantibodies in multi transfused patients of beta
thalasemia major in our setup. The results are similar to
many previous studies. The specificity of RBC
alloantibodies were against Rh blood group system. So,
If blood is matched for at least Rh blood group
antigens, it can lead to a much lower rate of
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alloimmunization and decreasing the miseries of these
chronically transfused patients.

CONCLUSION

Alloimmunization to red cell antigens is an important
complication in transfusion dependent thallasemic
patients in our setup. Mostly antibodies are produced
against Rh blood group antigens. Hence it is
recommended that to decrease the rate of
alloimunization, blood should be matched at least for
Rh antigens from the start of the transfusion.

Conflict of Interest: The study has no conflict of
interest to declare by any author.

REFERENCES

1. Fakher R, Bijan K, Taghi AM. Application of
diagnostic methods and molecular diagnosis of
haemoglobin disorders in Khuzestan province of
Iran. Ind J Human Genet 2007;13:5-15.

2. Weatherall DJ. Haemoglobin and the inherited
disorders of globin synthesis In: Hoffbrand AV,
Catovsky D, Tuddenham EGD editors.
Postgraduate haematology. 5" ed. Blackwell
Science; 2005.p.85-103.

3. Meerpohl JJ, Antes G, Rucker G, Mcleod C,
Fleeman N, Niemeyer C, et al. Deferasirox for
managing iron overload in people with
thalassaemia (protocol). Cochrane Database of
Systematic Reviews 2008;4.

4. Usman M, Moinuddin M, Ghani R,Usman S.
Screening of five common Beta Thalassemia
Mutations in the Pakistani population.A basis for
prenatal diagnosis. Sultan Qaboos Univ Med J
2009;9:305-10.

5. Arif F, Fayyaz J, Hamid A. Awareness among
parents of children with thalassaemia major. J Pak
Med Assoc 2008;58:621-4.

6. Genetic disorders of haemoglobin In: Hoffbrand
AV, Moss PAH, Petit JE, editors. Essential
Haematology. 5" ed. Blackwell Science Ltd; 2006.
p.72-84.

7. Malik S, Syed S, Ahmed N. Complications in
transfusion—dependent patients of R-thalassemia
major. Pak J Med Sci 2009;25:678-82.

8. Noor Haslina MN, Ariffin N, IHluni Hayat I,
Rosline H. Red cell autoantibodies among
thalassaemic patients in Hospital Universiti Sans
Malaysia. Singapore Med J 2007; 48:922-5.

9. Schonewille H, Vande Watering LMG, Brand A.
Additional red blood cell alloantibodies after blood
transfusion in a non—hematologic alloimmunized
patient cohort. Is it time to take precautionary
measures? Transfusion 2006;46:630-5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Hendrickson JE, Hod EA, Spitalnik SL, Hilver CD,
Zimring JC. Storage of murine red blood cells
enhances alloantibody responses to an erythroid-
specific model antigen. Transfusion 2010;50:642-8
Natukunda B, Brand A, Schonewille H. Red blood
cell alloimmunization in an African perspective.
Curr Opin Hematol 2010.

Bajochi E, Nardozza LM. [Alloimmunization]. Rev
Bras Gineol Obstet 2009; 31: 311-912.

Sadeghian MH, Keramati MR, Badiei Z, Ravarian
M, Ayatollahi H, Rafatpanch H, et al
Alloimmunization among transfusion dependent
thalassemia patients. Asian J Transfusion Sci 2009;
3:95-8.

Al-Joudi F, Ali AN, Ramli MB, Ahmed S, Ismail
M. Prevalence and specificities of red cell
alloantibodies among blood recipients in the
Malaysian state of Kelantan .Asian J Transfus Sci
2011; 5: 42-5.

Karimi M, Nikrooz P, Kashef S, Jamalian N,
Davatolhagh Z. RBC alloimmunization in blood
transfusion dependent B- thalassaemia patients in
southern Iran.Int J Lab Hem 2007;29:321-6.
Shahin SB, Taghi AM, Reza SA, Samin A, Omid
K. Frequency of Red Cell Alloimmunization in
Patients with B-Major Thalassemia in an Iranian
Referral Hospital. Iranian J Pediatr 2008;18:149-53
Pahuia S, Pujani M, Gupta SK, Chandra J, Jain M.
Alloimmunization and red cell autoimmunization
in multitransfused thalassemics of Indian origin.
Hematol 2010; 15: 174-7.

Noor Haslina MN, Ariffin N, Illuni Hayat I,
Rosline H. Red cell immunization in multiply
transfused Malay thalassaemic patients. Southeast
Asian J Trop Med Public Health 2006;37:1015-20.
Bilwani F, Kakepoto GN, Adil SN, Usman M,
Hasan F, Khurshid M.Frequency of irregular red
cell alloantibodies in patients with thalassaemia
major:a bicentric study. J Pak Med Assoc 2005;
55:563-5.

Wang LY, Liang DC, Liu HC, Chang FC, Wang
CL, Chang YS, et al. Alloimmunization among
patients with transfusion-dependent thalassemia in
Taiwan. Transfus Med 2006;16:200-3.

Chaudhari SCN. Red cell alloantibodies in multiple
transfused thalassaemia patients. Med J Armed
Forces Ind 2011;67:34.

Thompson AA, Cunningham MJ, Singer ST,
Neufeld EJ, Vichinsky E, Yamashita R. Red cell
alloimmunization in a diverse population of
transfused patients with thalassaemia. Bri J
Haematol 2011;153: 121-8

Gader AG, Al Ghumlas AK, Al-Momen AK.
Transfusion medicine in a developing country -
alloantibodies to red blood cells in multi-transfused
patients in Saudi Arabia. Transfus Apher Sci 2008;
39:199-204.



	26. 31. IMRAN HUSSIAN   THALLASEMIA  MAJOR

