Title page

Title

RBC alloimmunization among the Chinese patients with β-thalassemia major in Taiwan
Authors

Ci-Wen Chang, MT,1,2 Yu-Hua Chao, MD,3,4* Jang-Jih Lu, MD,1 Mu-Chin Shih, MT,1,2 Ching-Tien Peng, PhD,5,6 and Kang-Hsi Wu, MD5 
*The author contributed equally to this work.
1Department of Laboratory Medicine, China Medical University Hospital, Taichung, Taiwan; 
2Department of Laboratory Medicine, Science and Biotechnology, China Medical University, Taichung, Taiwan;

3Department of Pediatrics, Chung Shan Medical University Hospital, Taichung, Taiwan;
4School of Medicine, Chung Shan Medical University, Taichung, Taiwan; 
5Department of Pediatrics, Children’s Hospital and School of Chinese Medicine, China Medical University Hospitals, Taichung, Taiwan;
6Department of Biotechnology, College of Health Science, Asia University, Taichung, Taiwan
Correspondence
Kang-Hsi Wu, MD

Department of Pediatrics, Children’s Hospital and School of Chinese Medicine, China Medical University Hospitals, Taichung, Taiwan 
Address: No. 2 Yuh-Der Road, North District, Taichung 404, Taiwan
Tel.: 886-4-22052121 ext. 2062
Fax: 886-4-22032798

E-mail: m9683013@kimo.com
Short running title: RBC alloimmunization in β-thalassemia major 
Abstract word count: ??
Text word count: ???
Number of tables: 2
Key words: alloantibody; alloimmunization; thalassemia; transfusion.
Abstract

Background. The development of RBC antibodies can significantly complicate transfusion therapy in transfusion-dependent thalassemia patients. However, few data is available on the frequency of RBC alloimmunization in Chinese population with β-thalassemia major. 
Procedure. In this retrospective study, we investigated the development of RBC alloantibodies in Chinese patients with β-thalassemia major, who received leukodepleted RBC at our hospital in Taiwan over a period of 20 years. 
Results. Of the 64 patients, six (9.4%) developed RBC alloantibodies, including four anti-E, one anti-C and one anti-‘Mia’. A statistically significant difference existed in the frequency of transfusion reactions between the alloimmunized and the non-immunized patients (100% vs. 15.5%; p < 0.001). After subsequent transfusions with RBC which had antigens negative for the corresponding alloantibody, all the RBC alloantibodies disappeared within one year without any treatment for the RBC antibodies. 
Conclusions. We found that RBC alloantibodies among the Chinese population with β-thalassemia major in Taiwan were different from other populations. RBC alloimmunization was associated with previous transfusion reactions in this study. Treating the RBC alloantibodies might be not necessary because all the RBC alloantibodies became undetectable after transfusion with RBC negative for corresponding alloantibody.
INTRODUCTION

Thalassemia is the most common inherited hemoglobinopathy in the world. It is also common in the Chinese population in Southeast Asia, southern areas of China, and Taiwan. As there is a risk in hematopoietic stem cell transplantation and in the advance of chelation therapy for preventing iron overload-related complications [1-5], a regular program of life-long transfusions to maintain growth and development and to improve quality of life may substitute as the first choice of treatment for patients with β-thalassemia major. 

The development of RBC antibodies can significantly complicate transfusion therapy in transfusion-dependent thalassemia patients. Immunized patients may have a higher risk of hemolytic transfusion reactions and an increased transfusion requirement. Thus information on RBC antibody formation is crucial. Accordingly, approaches to diminishing the risk and managing previously immunized patients can be established. 

Blood group antigens are significantly different between Chinese and other populations. Therefore, the alloantibodies contributing to RBC are different. However, limited data was available in Chinese population. In this study, we investigated retrospectively the development of RBC alloantibodies in Chinese patients with β-thalassemia major in Taiwan in a period of 20 years. 

PATIENTS AND METHODS


We retrospectively reviewed the clinical and transfusion records of patients with β-thalassemia major who received regular transfusion therapy at China Medical University Hospital, Taichung, Taiwan from 1990 to 2010. In Taiwan, ethnic Chinese (descendants from mainland China) comprise about 98.5% of the population, whereas indigenous groups comprise about 1.5%. When the parents were of indigenous descent, the patient was excluded from our study. All patients were transfused regularly with ABO- and D-compatible leukodepleted RBC to maintain a pretransfusion hemoglobin level greater than 10 g/dL. Once a patient developed an identified RBC alloantibody, RBCs with antigens negative for the corresponding alloantibody were given in the subsequent transfusions. No any treatment against (for?) RBC alloantibodies, such as immunosuppressants, was administered to patients with RBC alloantibodies. Chelation therapy with desferrioxamine and/or deferiprone was used to prevent iron overload-related complications [5,6].


In addition to ABO grouping and Rh (D) typing, regular pretransfusion testing consists of antibody screening and major cross matching using the manual Polybrene method. Antibody screening cells were supplied by the Blood Services Foundation, Taiwan. If the screen was positive, further investigation for antibody identification was performed by using commercial panels of RBCs. 

RESULTS


A total of 64 Chinese patients (33 females and 31 males; age 19.21 ± 6.68 years) with β-thalassemia major were studied. All patients began transfusion therapy in their first year of life. Of the 64 patients, six (9.4%) developed RBC alloantibodies 5-28 years after the initiation of transfusion therapy, including four anti-E, one anti-C and one anti-‘Mia’. After subsequent transfusions with leukodepleted RBCs which had antigens negative for the corresponding alloantibody, the RBC alloantibodies disappeared within one year, ranging from 1.1 to 10.3 months. The characteristics of Chinese patients with β-thalassemia major who developed RBC alloantibodies were summarized in Table 1. 


Analyzing factors associated with the development of alloantibodies, we found that a statistically significant difference existed in the frequency of previous transfusion reactions between the alloimmunized and the non-immunized patients (100% vs. 15.5%; p < 0.001). All alloimmunized patients experienced previous transfusion reactions, including fevers, skin rashes or hemolysis. There was no significant correlation between splenectomy, age of starting blood transfusion and duration of transfusion therapy with the development of alloantibodies (Table 2). 
DISCUSSION (請幫我精簡一些)
(RBC alloantibodies種類)

RBC blood group antigens are variable among different populations. Consequently, different populations attributed to different RBC alloantibodies. Some studies have demonstrated the most commonly encountered alloantibodies being directed against antigens in the Rh and Kell systems [7,8,10-13]. Although transfusion-dependent thalassemia patients are not uncommon among Chinese population, limited data about RBC alloimmunization were available in Chinese patients with β-thalassemia major who received long-term transfusion therapy. Of the 6 patients with RBC alloantibodies identified in our study, four had anti-E and one had anti-C. In addition, one patient developed anti-‘Mia’, which refers to antibodies reacting antibody-screening cells of the MiIII phenotype in Taiwan [14]. Our findings correlated well with the previous reports that anti-‘Mia’ and anti-E were the most common alloantibodies but no alloantibody against the Kell system found in Taiwan [15,16]. 
(RBC alloantibodies的incidence)

Variable rates of RBC alloimmunization in transfusion-dependent patients were reported worldwide. Previous studies have reported that the incidence of RBC alloimmunization in transfusion-dependent thalassemia patients ranged from 2.87 to 37% [7-12]. Wang et al. reported a high incidence of 37% among patients with transfusion-dependent thalassemia in Taiwan [9]. A much lower rate of 9.4% in the present study may be attributed to the consistent early(??) use leukodepleted RBC. Removal of leucocytes by filters can reduce the degree of recipient immune activation due to allogeneic transfusion, and result in a decreased incidence of RBC alloimmunization [13].

(討論RBC alloantibodies形成的原因)
The factors associated with RBC alloantibodies in transfusion-dependent patients are still not clear. In the present study, after analyzing factors associated with the development of RBC alloantibodies, we found a strong relation between alloantibody formation and transfusion reactions. All of the six alloimmunized patients experienced previous transfusion reactions, but only 12 of the 58 non-immunized patients had transfusion reactions (100% vs. 15.5%; p < 0.001). We speculate that previous transfusion reactions might stimulate these patients to develop RBC alloantibodies. Further studies are needed to investigate the factors associated RBC alloimmunization in patients receiving long-term RBC transfusion.   

(討論RBC alloantibodies不用治療就會消失)

 Once an alloantibody is identified, RBC with antigens negative for the corresponding alloantibody should be given in the subsequent transfusions to avoid hemolysis. However, the duration of the RBC alloantibody existence after transfusion with RBC negative for corresponding alloantibody has not been reported. It is not clear whether it is necessary to treat the RBC alloantibody or not. In the present study, although no specific treatment, such as immunosuppressants, was administered, all the RBC alloantibodies became undetectable within one year after persistent transfusion with RBC negative for corresponding alloantibody. Therefore, treating the RBC alloantibodies might be not necessary. 

In summary, our data shows that the incidence of RBC alloimmunization in patients with β-thalassemia major in Taiwan was 9.4% and the alloantibodies disappeared within one year after subsequent transfusions with suitable blood. On the basis of our findings, administering ABO- and D-compatible leukodepleted blood at the initiation of transfusion therapy can be reasonable for transfusion-dependent patients with thalassemia. Once an alloantibody is identified, RBCs with antigens negative for the corresponding alloantibody should be used instead thereafter.
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