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The genetic diversity of the human leukocyte antigen (HLA) system was shaped by evolutionary constraints exerted by environmental factors. Analyzing 
such diversity in given diseases may allow understanding possible underlying pathways and may offer tools useful in transplant settings. 
Hemoglobinopathies are inherited blood disorders characterized by defective synthesis of hemoglobin (Hb) chains (e.g. thalassemia), or by the synthesis of 
mutated globin variants, such as the replacement of glutamic acid by valine at the sixth position of the β chain, causing sickle-cell disease (SCD). To date, the 
best curative option for hemoglobinopathies is hematopoietic stem cell transplantation (HCT), although several new innovative treatments are showing 
encouraging results. Very few studies have already been published on HLA haplotype frequency in patients with hemoglobinopathies and on the probability of 
finding an unrelated donor in international registries. 
The aim of this study was to analyze the HLA haplotype frequencies in patients transplanted for sickle cell disease or β-thalassemia in order to 
identify the most common ones and those associated to the disease and to underline the differences between these two diseases with different 
ancestries.

INTRODUCTION

Complete HLA data (at least HLA-A, -B and -DRB1 at antigenic level) of recipients and donors were available for 342 patients. Two hundred eighty-two patients 
were transplanted for SCD (82.5%), 60 for β-thalassemia. Most patients were males (n=177, 51.8%). Median age at transplant was 8.37 years (range, 0.98 - 46.02), 
321 (94%) were children. Patients were transplanted in European French speaking centers: France (74.6%), Belgium (25.1%), and Switzerland (0.3%). 
The two populations were analyzed separately as SCD patients were mostly of African origin, whereas β-thalassemia patients originated from the Mediterranean 
basin and Middle East. The eight most frequent haplotypes in SCD patients were very different from the ones found in β-thalassemia patients, probably due to their 
distinct ancestors. In order to explore possible associations with the two diseases,  “1000 Genome Project” database was used to compare the most frequent SCD 
HLA haplotypes to African HLA haplotypes and β-thalassemia to Caucasian haplotypes. As expected, we observed a great similarity between HLA haplotype 
frequencies of SCD patients and African people and β-thalassemia patients and European people, very few HLA haplotypes seem to be associated with the 
diseases. In SCD, HLA-A*30-B*14-DRB1*15, HLA-A*23-B*08 and  HLA-B*14-DRB1*15 were associated with the disease. In β-thalassemia, HLA-A*30-B*13 and 
HLA-A*68-B*53, were  associated with the disease.

RESULTS

This study shows that the genetic diversity of HLA in sickle cell disease poses practical challenges for finding HLA-matched unrelated donors. This problem seems 
less accentuated for patients with thalassemia who genetically have characteristics more similar to the Caucasian population, therefore similarly to the majority of 
donors in bone marrow registries and umbilical cord blood banks. Our results underline the importance of increasing the recruitment of potential donors of African 
descent in hematopoietic stem cell donor registries and cord blood banks. 
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