
IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)  

e-ISSN: 2279-0853, p-ISSN: 2279-0861.Volume 15, Issue 12 Ver. II (December. 2016), PP 10-14 

www.iosrjournals.org 

DOI: 10.9790/0853-1512021014                                          www.iosrjournals.org                                    10 | Page 

 

Red Blood Cells Alloimmunization and Transfusion Strategy in 

Transfusion Dependent B-Thalassemia Patients 
  

Dr. Dharmesh Chandra Sharma
1
*, Dr. Sachin Singhal

2
, Dr. Poonam Woike

3
,  

Dr. A.S.Tomar
3
, Dr. Nitesh Rawat

3
, Dr. Anita Arya

3
, Dr. Rajesh Gaur

3
 

1
ABTO, Blood Bank, Department Of Pathology, G. R. Medical College, Gwalior 

2 
Dr.Lal Pathlabs, Gwalior 

3
Department of Pathology, G. R. Medical College, Gwalior 

 

Abstract: 
Background: The thalassemia syndromes are a heterogeneous group of inherited disorders caused by genetic 

lesions leading to decreased synthesis of one or more of the globin subunits. The β-thalassemia major is the 

most severe form and the affected children are dependent on regular blood transfusions for survival.  One of the 

major complications in chronically transfused patients is development of irregular antibodies and in this 

situation; further transfusion of compatible red cell is difficult. 

 Methodology: A total number of 120 patients, those are regularly taking Packed RBC/other RBC components 

for transfusion from our blood bank are registered for the study. Detection and identification of irregular 

antibodies was done as per the facilities available. The clinical findings of patients were recorded and the 

serological results were analyzed prospectively. All data was collected, compiled and compared statistically by 

frequency distribution and percentage proportion.  

Results: In the present study, the mean age of patients was 10.4 ±7.12 SD years, age group wise distribution of 

patients;  0-5 , 5-10, 11-15, 16-20, 21-25, 26-30, 31- 35 and 36-40 years was 28,52,23,09,06,02,01 and 02 

patients respectively. ABO group distributions among Patients were; A: 25, B: 47, O: 40 and AB: 8 where Rh 

positive and negative patients were 106 and 14respectively. The male: female ratio was 1: 2.3. Mean 

Hemoglobin was 7.96 ± 1.60 SD g%. Mean interval between 2 transfusions was 22 ± 6.42 SD days. Average 

number of units (200 ml Packed RBC / Unit) /patient/ month was 1.25. Mean serum ferritin level was 2001 ± 

300.7 SD µg/l. Out of 120 patients, 04 patients developed irregular antibodies (p=0.00002) i.e. one patient had 

anti-e, another had anti- e & anti-K and two had pan-agglutinating antibodies.  

Conclusion: Prevalence of alloimmunization in the present study was 3.3%. Extended Blood group i.e. complete 

Rh and Kell along with ABO matched transfusion from the beginning is helpful in preventing Alloimmunization 

to much extent. Choice of RBC components is helpful in reduction of serum ferritin level and prolonging 

interval between two transfusions. 
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I. Introduction 
Thalassemias’ are widespread throughout the Mediterranean region, Africa, the Middle East, the Indian 

subcontinent and South East Asia. They occur due to decreased/absent synthesis of β globulin chains [1]. β-

thalassemia major is an autosomal recessive genetic disorder, which is clinically; the most severe form and the 

affected child is dependent on regular blood transfusion for survival [2]. The current management of β-

thalassemia major patient is based on regular transfusion of packed red cells and effective chelating therapy [3–

6].The aim of the transfusion therapy is to correct anemia and to maintain circulating level of hemoglobin (Hb) 

sufficient to suppress endogenous erythropoiesis [7]. 

The adverse effects in these β-Thalassemic Major patients is due to chronic transfusions include iron 

overload, increased rate of transfusion transmitted infections and alloimmunization to red cell antigens [8]. 

Though antibody formation can take place against any antigen present on the surface of red cells such as Rh and 

Kell blood group system [9]. The development of alloantibodies can significantly complicate transfusion 

therapy [10, 11], due to difficulty in getting compatible blood, delayed haemolytic transfusion reaction and life-

threatening hyper-haemolysis syndrome   [11, 12, 13]. In our previous study we found that after β-Thallassemia, 

Hb E/β-Thallassemia is the second most common cause of transfusion-dependent thalassemia in the Gwalior-

Chambal region of central India [14]. Present study is aimed to evaluate the prevalence of   alloimmunization in 

the chronically transfused β-Thalassemic major patients and its management at our tertiary care hospital of 

Gwalior division, Madhya Pradesh, India.  

 

 

https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjI8_Xr5fzOAhVKRY8KHRc-DJwQFggjMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC2920480%2F&usg=AFQjCNGFbpjDmv0UTbv-TM_Ljl0nPR7Jrw&bvm=bv.131783435,d.c2I
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjI8_Xr5fzOAhVKRY8KHRc-DJwQFggjMAA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC2920480%2F&usg=AFQjCNGFbpjDmv0UTbv-TM_Ljl0nPR7Jrw&bvm=bv.131783435,d.c2I
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4393396/#CR3


Red Blood Cells Alloimmunization And Transfusion Strategy In Transfusion Dependent Β-…..  

DOI: 10.9790/0853-1512021014                                          www.iosrjournals.org                                    11 | Page 

II. Aims And Objectives 
1. To assess the rate of sensitization in multi-transfused β- Thallassemia major patients at a tertiary care 

hospital.  

2. Evaluate the ABO, Complete Rh, and Kell identical transfusion in prevention of alloimmunization in β- 

Thallassemia patients. 

3. Helpfulness of different RBC components transfusion in thalassemic patients.  

4. Present scenario of β- Thallassemia patients in our region. 

 

III. Methodology 
This retrospective, cross-sectional study was conducted at blood bank, J. A. Hospital Gwalior. A total 

number of 120 patients were selected for the study; those were taking regular transfusion of different RBC 

components from our blood bank. The RBC components transfused were Packed Red Blood Cells, Saline wash 

RBCs, Neocytes concentrates and umbilical cord blood [15, 16]. Transfusion strategy for compatibility 

matching was not only the Rhesus D and ABO but complete Rhesus and Kell blood group was also considered 

in thalassemic patients at our center by coloumn agglutination method (Matrix Gel Card, Tulip Diagnostic). 

Direct Coomb’s Test (DCT) and Indirect Coomb’s Test (ICT) was done on patient blood sample to detect the 

irregular antibodies (Matrix Gel card, Tulip Diagnostic) and identification of irregular antibodies was done 

complementarily by tulip diagnostic (P) Ltd. For laboratory investigations we have outsourced Dr. Lal Pathlabs, 

Gwalior.  The clinical findings of patients were recorded and the serological results were analyzed 

prospectively. We have also maintained the data of the patients which includes age, sex, age of diagnosis, 

interval between transfusions, number of transfusion, Hb%, serum ferritin level, status of red cell 

alloimmunization. Most of our patients were on anti-chelating therapy which was supplied free of cost by the 

administration. All data was collected, compiled and compared statistically by frequency distribution and 

percentage proportion. Chi-square (χ2) test was applied to know the statistically significant difference (p value) 

of the data. Epicalc version 2000 software was used for the same.  

 

IV. Result 
In the present study, the mean age of patients was 10.4 ±7.12 SD years; age group wise distribution of 

patients was 0-5 , 6-10, 11-15, 16-20, 21-25, 26-30, 31- 35 and 36-40 years was 28,52,23,09,06,02,01 and 02 

patients respectively (p=0.00001) and statistically significant ((Figure No. 1).  

 

 
Figure No. 1 Age group wise distribution of the Patients in the present study 

 

ABO group distributions among Patients were; A: 25, B: 47, O: 40 and AB: 8 (p=0.00002) where Rh 

positive and negative were 106 and 14 respectively (p=0.00002) and statistically significant. (Figure No. 2).  

 
Figure No. 2. ABO Blood group distribution in the present study. 
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The male: female ratio was 1: 2.3. Mean Hemoglobin was 7.96 ± 1.60 SD g%. Mean interval between 

2 transfusions was 22 ± 6.42 SD days. Average number of units (200 ml RBC per Unit) / patient/ month was 

1.25. The mean number of transfusions given per patient was 127 ± 76.5 SD units till date. Components 

provided for transfusion were packed red cells, saline wash RBC, Neocytes concentrate, Leukoreduced RBCs 

and cord blood. Mean serum ferritin level was 2001 ± 300.7 SD µg/l.  

Out of 120 patients, 04 patients developed irregular antibodies (p=0.00002) and significant strategically 

(Figure No.3) i.e. one patient had anti-e, another had anti- e & anti-K and two had pan-agglutinating antibodies 

(Figure No.4) 

 

 
Figure No. 3. Prevalence of alloimmunization in the present study 

 

 
Figure No. 4. Distribution of alloantibodies in the present study 

 

Out of 120 patients, 03 patients had splenectomy and one had successful bone marrow transplant one 

year back and is alive. 

 

V. Discussion 
Thalassemia was first reported in the literature in 1925, when Cooley and Lee [17] described a form of 

severe anemia, occurring in children and associated with bone changes and splenomegaly. Although bone 

marrow transplantation is the only cure, regular blood transfusion is available treatment for these patients [18]. 

Early and regular blood transfusion therapy in patients with thalassemia decreases the complications of severe 

anemia and prolongs survival. In the long term, however, the beneficial effects of transfusions are limited by 

complications such as chronic viral infections, hemosiderosis and alloimmunization against RBC [19]. 

The factors for alloimmunization are complex and involve at least three main contributing elements: (1) 

the RBC antigenic difference between the blood donor and the recipient; (2) the recipient's immune status; (3) 

the immuno- modulatory effect of the allogenic blood transfusions on the recipient's immune system.[20] The 

frequency of alloimmunization in thalassemia patients in the present study was 3.3% (04/ 120 cases) similar 

incidence was reported by Mohammad H S et al. from  north-east Iran  2.87% [21], from Chandigarh, India by  

Dhawan H K et al. 5.64% ( 18/ 319) [22 ],  ), from   Rawalpindi, Pakistan  by  Bhatti FA et al. 4.97% (08/ 161) 
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[23], 5% (71/ 1435) from Italy by Sirchia G et al. [24] and 3.7% (44/ 1200) from Greece by Spanos T et al. [25] 

while high incidence 30% (57/190) was reported from Kuwait by Ameen R et al. [26].   

The previous studies have reported quite variable rate of alloimmunization ranging from 3.1% to 37% 

in patients of different ethnic origin. A low rate of alloimmunization may be expected when there is 

homogeneity of RBC antigens between the blood donors and recipients [20]. At our center, most of our patients 

and blood donor population is from Gwalior and adjoining area of states of Madhya Pradesh. This homogeneity 

between the patient and blood donors population may be the reason of low rate of alloimmunization in our 

study. 

We did not find any association of gender (male/female) with rate of alloimmunization. In literature, 

the studies of Ameen R et al. [26] El Danasoury et al. [27] and Hendrickson et al. [28] showed that gender was 

not a significant factor in the development of alloimmunization. However, Reisner et al. [29] reported a 

significant association between alloimmunization and gender, as they found alloimmunization to be associated 

more with female patients while on the other hand Saied et al.[30] found more association in male patients. 

The relationship between the number of units transfused and alloimmunization is unknown in thalassemia. [31] 

However, some of the studies reported that alloimmunization is more likely in patients who receive more units 

of blood [32, 33] while Schonewille et al. [34] and Saied et al.[30] found no significant association between 

alloantibodies and autoantibodies formation and the number of transfused packed RBCs. In our study we did not 

find any such relationship.  

Dhawan H K et al. [22] reported that out of total 23 alloantibodies detected in 319 transfused 

thalassemic patients, 87.17% belonged to Rh and Kell blood group system, so complete Rh and Kell blood 

group matched transfusion from the starting will prevent the alloimmunization up to greater extant.  As in two 

patients we reported pan-agglutinating antibodies, in this situation transfusion of compatible RBC is difficult, so 

least incompatible RBCs were transfused.  We reported a very high serum ferritin level in our study; the Mean 

serum ferritin level was 2001 ± 300.7 SD µg/l, similarly reported by Mishra A k et al.  2767.52 µg/l  [35].   

Better control of Serum ferritin level and prolonged interval between two transfusions was observed by the 

author in his previous studies [15, 16]  by  transfusing  saline was RBCs, leukoreduced RBCs, Neocytes 

concentrate and cord blood transfusion in thalassemic patients.  

 

VI. Conclusion 
Prevalence of Alloimmunization in the present study was 3.3%. Extended Blood group i.e. complete 

Rh and Kell along with ABO matched RBC transfusion from the beginning is helpful in preventing 

Alloimmunization to much extent.  Choice of RBC components i.e. saline was RBCs, leukoreduced RBCs, 

Neocytes concentrate and cord blood transfusion is helpful in reducing serum ferritin level and prolonging 

transfusion interval between two transfusions.  
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