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Iron deficiency anemia and multiple inherited genetic traits in donors modulate resistance of RBCs to blood 
component storage including oxidative and osmotic stress, increased phosphatidyl serine exposure, reduced 
deformability, and increased splenic clearance following transfusion. Other important properties of stored RBCs 
include immunomodulation, iron release, and blood flow.  Although recent randomized clinical trials have not 
confirmed significant impact of RBC component storage duration on recipient outcomes, there continue to be great 
interest in improving blood storage systems and in identifying specific donor traits that may influence donor RBC 
storage and transfusion efficacy.  In an effort to evaluate factors affecting RBC storage, the REDS-III RBC-Omics 
study is developing a specimen bank and database to identify genetic influences on RBC storage and blood donors' 
iron physiology. Spontaneous, oxidative-, and osmotic-stress induced hemolysis was measured after 42 days of 
storage from ~14,000 leukoreduced RBC products.  

A genome wide association study (GWAS) was performed on DNA from leukocytes derived from leukoreduction 
filters using a specially developed Transfusion Medicine Array to identify genetic loci associated with high and low 
hemolysis and with the maintenance of iron levels in frequent blood donors. Donors with extreme phenotypes of 
high and low hemolysis were targeted for recall to confirm heritability and characterize the kinetics through storage 
of hemolysis findings in RBC components; longitudinal samples from the recall units were processed for 
metabolomic studies through the course of storage. Initial analyses revealed influences of gender, age, genetic 
ancestry and prior donation intensity on hemolysis. The GWAS analyses are in progress and metabolic pathways 
potentially related to properties of stored blood will also be evaluated.  

Additionally, the domestic component of the REDS-III program includes four research blood centers and affiliated 
hospitals where transfused components and associated recipient outcomes are tracked; this will permit the REDS-
III donor-recipient database team to evaluate laboratory and clinical outcomes among ~25,000 recipients who 
received RBC components from the donors who enrolled in the RBC-Omics study. The Transfusion Medicine Array 
has also been applied to DNA samples from over 2,800 sickle cell patients in the Brazilian REDS-III program and 
to identify genetic determinants of multiple sickle cell phenotypes and complications including RBC 
alloimmunization. 


