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Clinical studies have shown that induction of fetal hemoglobin (HbF, OL,Y>)
expression in adult erythroid cells can ameliorate the severity of B-thalassemia and
sickle cell disease. Pomalidomide, an FDA-approved immunomodulatory drug with anti-
tumor activity for the treatment of multiple myeloma, has been shown to induce HbF
expression in erythroid progenitor cells from normal individuals and sickle cell patients
through unknown mechanisms, but at least in part by downregulating factors involved in
Y-globin repression. Here we repurposed pomalidomide as a potential HbF inducer for
treatment of B-thalassemia where HbF becomes expressed at very high levels. We
found that treatment of Bo-thalassemia/HbE erythroid progenitor cells with pomalidomide
led to significant increases in HbF expression without any significant cytotoxicity. To
achieve higher levels of HbF induction, we combined pomalidomide with hydroxyurea,
decitabine, and RN-1. The combination of pomalidomide and decitabine showed the
greatest additive effects on HbF induction. High levels of HbF induction achieved by
these treatments were shown to be partly associated with downregulation of
transcription factors and corepressors involved in ‘Y-globin repression. These findings
demonstrate that if shown to be safe, pomalidomide alone or in combination with
decitabine could be repurposed as a potential therapeutic HbF inducer to treat B-

thalassemia.
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