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Neurological impairment in hemoglobin disorders: first cases in Tunisia

Hemoglobin disorders are among the most common inherited diseases worldwide. Their clinical manifestations range from
anemia to more severe forms associated with neurological impairments. These complications can result as secondary
consequences of the disease’s clinical manifestations, or be directly linked to genetic mutations. In this study, we present two
families with neurological impairments who were referred to us for complementary hematological and biochemical analyses.
Complete blood count, methemoglobin level, and methemoglobin reductase activity were assessed. Molecular analyses were
performed using whole-exome sequencing, and segregation of the identified mutations was confirmed with direct
sequencing. Their pathogenicity and conservation were evaluated using various bioinformatics tools. Clinical and
hematological findings suggested X-linked alpha thalassemia/mental retardation syndrome in the first family and recessive
congenital methemoglobinemia type II in the second. This was confirmed by the identification of pathogenic mutations
ATRX: p.Arg2131Gln and CYB5R3: p.Alal79Thr, respectively. Although these variants have been previously reported
worldwide, they were identified for the first time in our population. Our results contribute to the understanding of the
pathogenesis of these rare disorders and provide a basis for diagnosis, treatment, and genetic counseling. The mechanisms by
which these mutations contribute to neurological symptoms are discussed.
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